EPA/ROD/R09-91/062
1991

EPA Superfund
Record of Decision:

VALLEY WOOD PRESERVING, INC.
EPA ID: CADO063020143

Ou 01

TURLOCK, CA

09/27/1991



09/ 27/ 91
REG ONAL ADM NI STRATOR

#SLD
1.0 SITE LOCATI ON AND DESCRI PTI ON

THE VALLEY WOOD PRESERVI NG (VW) SUPERFUND SI TE, AN | NACTI VE WOOD PRESERVI NG FACILITY, 1S
LOCATED AT 2237 SOUTH GOLDEN STATE BOULEVARD | N AN UNI NCORPORATED AREA CF STAN SLAUS COUNTY,

CALI FORNI A, ABQUT 1.5 M LES SQUTHEAST OF THE G TY OF TURLOCK S CORPCRATE BOUNDARY (FI GURE 1-1).
THE MERCED COUNTY LINE IS ABQUT ONE- HALF M LE SOQUTHEAST OF THE SITE. THE SITE IS LOCATED WTH N
SECTION 25 OF TOMSH P 5 SOUTH, RANGE 10 EAST, RELATIVE TO THE MOUNT DI ABLO BASE AND MERI DI AN.

PROM NENT MAN- MADE LANDMVARKS IN THE VICINITY COF THE SI TE | NCLUDE THE SQUTHERN PACI FI C RAI LROAD
THAT PARALLELS SOUTH GOLDEN STATE BOULEVARD TO THE EAST; THE REST AREA ON STATE H GHWAY 99,
ABOUT ONE-HALF M LE TO THE SOUTH TURLOCK | RRI GATI ON DI STRICT (TID) LATERAL NO 5 SURFACE DRAIN,
ABQUT ONE-HALF M LE TO THE SQUTH, AND JOHNSON SCHOOL, ABOUT ONE M LE TO THE SOUTH I N MERCED
COUNTY. THE TURLOCK Al RPARK | S LOCATED ABQUT ONE- AND- ONE- QUARTER M LES TO THE WEST.

THE SI TE, OCCUPYI NG AN AREA OF APPROXI MATELY 14.4 ACRES, |S ESSENTIALLY LEVEL WTH PARTS OF THE
SI TE GRADED TO CONTRCOL SURFACE WATER RUNCFF. THE FORVER WOOD TREATI NG AND STCRAGE AREA | S PAVED
WTH ASPHALT. THE REMAINDER OF THE SI TE | S UNPAVED. THE ENTIRE PERIMETER OF THE SITE IS
SECURED W TH A 6- FOOT- H GH CHAI NLI NK FENCE.

THE SI TE | S BOUNDED BY THE SCQUTHBOUND LANES OF SOUTH GOLDEN STATE BOULEVARD TO THE EAST, A

VI NEYARD TO THE NORTH, A POULTRY FARM TO THE SOUTH, AND FALLOW AGRI CULTURAL/ RESI DENTI AL LOTS TO
THE WEST. LAND USE IN THE VICNITY OF THE SITE I S MOSTLY AGRI CULTURAL. MOST OF THE AGRI CULTURAL
PLOTS NEAR THE S| TE ARE RELATI VELY LARGE AND AT LEAST PARTI ALLY I N RESI DENTI AL USE.

A SINGLE- FAM LY RESI DENCE |'S LOCATED I N THE NORTHEAST CORNER OF THE SI TE.  ASSOCI ATED STRUCTURES
I NCLUDE A GARAGE/ WORKSHOP AND A STORACGE SHED.  WATER FOR DOMESTI C USE | S OBTAI NED FROM A VELL,
DESI GNATED WWP-2, LOCATED | MVEDI ATELY NORTHWEST OF THE RESI DENCE. ALSO, SEVERAL CORRUGATED
METAL BUI LDI NGS FORMVERLY OCCUPI ED BY AN EQUI PMENT RENTAL COMPANY ARE LOCATED NEAR THE SOUTHEAST
CORNER OF THE SITE. THEY | NCLUDE TWD SERVI CE/ STORAGE- TYPE BUI LDI NGS AND A COVERED WORK
STRUCTURE. MOST OF THE WOOD PRESERVI NG FACI LI TIES AND EQUI PMENT HAVE BEEN DI SMANTLED AND
REMOVED;, HOWNEVER, AN EQUI PMENT SHED, TWD LARGE ABOVEGROUND TANKS, A PCLE SHED, AND AN OFFI CE
STRUCTURE REMAIN. A 600, 000- GALLON TANK CONSTRUCTED AFTER CLOSURE OF THE WOCD TREATI NG FAC LI TY
IS ONSITE AS PART OF THE | NTERI M GROUNDWATER CLEANUP PROGRAM

SUBSURFACE FEATURES AT THE SI TE | NCLUDE SUBSURFACE TI D | RRI GATI ON DRAI NS AND SUBSURFACE Pl PI NG
FOUR UNDERGRCOUND STORAGE TANKS WERE REMOVED I N 1990. THE SUBSURFACE TI D | RRI GATI ON PI PELI NE
DRAI' N TRANSECTS THE EASTERN PORTI ON OF THE SI TE PARALLEL TO SOUTH GOLDEN STATE BOULEVARD. THE
INVERT OF THE PIPE IS 4.5 TO 5.0 FEET BELOW GRADE. THE TI D EVENTUALLY DI SCHARGES TO THE SAN
JOAQUIN RI VER ABQUT 12 M LES WEST OF THE SI TE.

THREE WATER PRODUCI NG WELLS, WWP-1, WAP-2, AND WWP-3, ARE THE OTHER SUBSURFACE FEATURES AT THE
SITE. ACCORDI NG TO SI TE PLANS, ONLY VWW-3 (I NACTIVE) OF THE THREE WELLS APPEARS TO HAVE HAD A
SI GNI FI CANT WATER DI STRI BUTI ON SUBSURFACE PI PI NG SYSTEM ON- SI TE.

THE MEAN ANNUAL PRECI PI TATION IN THE SI TE AREA IS 11.7 INCHES, 80 PERCENT OF WH CH FALLS AS RAIN
BETWEEN NOVEMBER AND MARCH. AVERACGE MONTHLY Al R TEMPERATURE VARI ES FROM 45. 7 DEGREE FAHRENHEI T
I N DECEMBER AND JANUARY TO 76.9 DEGREE FAHRENHEI T I N JULY. MEAN ANNUAL WND SPEED | S

APPROXI MATELY 7 M LES PER HOUR  THE PREVAI LI NG WND DI RECTI ON | S NORTH NORTHWEST TO NORTHVWEST,
EXCEPT I N DECEMBER, JANUARY, AND FEBRUARY WHEN I T IS TO THE SOUTHEAST.

MOST OF THE DI RECT PRECI Pl TATI ON AND RUNCFF FROM PAVED AREAS PERCCOLATES RAPI DLY | NTO THE GROUND.
THERE IS LITTLE, |IF ANY, OVERLAND FLOW AND NO SI GNI FI CANT STREAMS OR CREEKS EXI ST IN THE
VICINITY OF THE SITE. THERE IS AN EXTENSI VE NETWORK OF SUBSURFACE DRAI NS AND | RRI GATI ON PI PES
ORI A NATI NG FROM TI D LATERAL NO. 5 SURFACE DRAIN LOCATED TO THE SOUTH.

INTHE VICONITY OF THE SITE, 8 TO 14 FEET OF VADOSE ZONE OVERLI E AN UNCONFI NED AQUI FER THAT
EXTENDS TO A DEPTH OF APPROXI MATELY 140 FEET. THE UNCONFI NED AQUI FER IS SEPARATED FROM THE
CONFI NED AQUI FER BY A LOW PERVEABI LI TY CLAY LAYER (AQU TARD) CALLED THE "E-CLAY," WHCH IS
PRESENT BETWEEN 140 AND 185 FEET BELOW GRADE. THE WATER TABLE IS TYPI CALLY 4 TO 8 FEET BELOW



GRADE, BUT IS SEVERAL FEET DEEPER AT TH S TI ME DUE TO DROUGHT CONDI TI ONS. THE GROUNDWATER FLOWS
TO THE SOUTHWEST AND HAS AN AVERAGE HYDRAULI C GRADI ENT CF APPROXI MATELY 0. 002 UNDER NONPUWPI NG
CONDI TIONS.  THE AVERAGE TRANSM SSI VI TY OF THE UNCONFI NED AQUI FER 1S 1, 500 SQUARE FEET PER DAY.
THE HYDRAULI C GRADI ENT BETWEEN THE UNCONFI NED AND CONFI NED AQUI FERS |'S VERTI CALLY DONNWARD.

THE "E- CLAY" | S CHARACTERI ZED BY | TS DARK GREEN SH GRAY TO BLUE- GRAY COLOR, WHI CH IS PROBABLY
DUE TO THE REDUCED STATE OF THE FERRQUS | RON CONTAI NED I N THE CLAY M NERALS. THE MOST

DI AGNCSTI C FEATURE OF THE "E- CLAY" IS THE PRESENCE OF DI ATOVS, WH CH TEND TO BE CONCENTRATED
NEAR THE STRATI GRAPH C M DDLE OF THE UNIT. THE OLDER ALLUVI UM OVERLI ES THE "E- CLAY" AND

CONSI STS OF | NTERCALATED BEDS OF GRAVEL, SAND, SILT, AND CLAY WTH SOME "HARDPAN. " COLORATI ON
OF THE OLDER ALLWI UM | S VAR ABLE AND HAS BEEN REPCRTED AS BROAN, REDDI SH-BROM, GRAY,

BROMI SH GRAY, WH TE, BLUE, AND BLACK. | T IS GENERALLY DI STI NGUI SHED FROM THE UNDERLYI NG

CONTI NENTAL DEPCSI TS BY | TS COARSER- GRAI NED TEXTURE. THE OLDER ALLUVI UM REPORTEDLY BECOVES LESS
PERVEABLE W TH DEPTH.

THE UNCONFI NED AQUI FER ZONE HAS BEEN EXTENSI VELY DEVELCPED AS A GROUNDWATER RESOURCE. THERE ARE
105 CURRENT CR FORMER WATER- PRODUCI NG WELLS W THI N THE STUDY AREA, I N ADDI TION TO THE 56

MONI TORI NG VEELLS | NSTALLED DURI NG | NVESTI GATI ONS AT THE WWP SITE. N NETY-ONE OF THESE WELLS (81
ACTI VE AND 10 | NACTI VE) ARE FOR DOMESTI C WATER SUPPLY, S| X ARE "DRAI NAGE" WELLS, SIX ARE

"1 NDUSTRI AL- USE" WELLS, AND TWD ARE W THOUT ANY KNOMN USE. THE EXTRACTI ON OF SMALL QUANTI TI ES
OF GROUNDWATER FROM THE DOVESTI C VEELLS I N THE STUDY AREA DOES NOT HAVE A SI GNI FI CANT EFFECT ON
THE REG ONAL GROUNDWATER FLOW REG ME.  HOWEVER, RELATIVELY LARGE VOLUMES OF WATER ARE EXTRACTED
FROM THE UNCONFI NED AQUI FER ON A CONTI NUCUS BASI S BY TI D TO CONTROL GRCUNDWATER LEVELS.

#SHEA
2.0 SITE H STORY AND ENFORCEMENT ACTI VI TI ES

WOCD PRESERVI NG OPERATI ONS AT VWP WERE CONDUCTED FROM 1973 THROUGH 1979 AND RESULTED IN ON-SI TE
AND CFF-SI TE SO L AND GROUNDWATER CONTAM NATI ON.  THE CONTAM NANTS OF CONCERN AT VWP | NCLUDE
HEXAVALENT CHROM UM AND ARSENI C IN THE SO LS, FROM SURFACE TO APPROXI MATELY 12 FEET | N DEPTH,
AND HEXAVALENT CHROM UM AND ARSENI C | N THE GROUNDWATER ~ THE GROUNDWATER CONTAM NANT PLUME
EXTENDS APPROXI MATELY 2, 000 FEET OFFSI TE TO THE SOUTHWEST AND POSES A SUBSTANTI AL THREAT TO

NEI GHBCRI NG DOVESTI C VEELLS.

VWP PRESERVED LUMBER USI NG AN AQUEQUS SCLUTI ON CONTAINING 1 TO 2 PERCENT CHROVATED- COPPER-
ARSENATE (CCA). THE WOOD PRESERVI NG CHEM CALS WERE STORED AND M XED ON-SI TE | N THREE

ABOVE- GROUND STORAGE TANKS. LUMBER IN LOADS OF UP TO 20, 000 POQUNDS WAS PLACED ONTO A

RAI L- MOUNTED TREATMENT TRAI N AND PUSHED | NTO ONE OF FOUR PRESSURE TREATMENT CYLI NDERS. AFTER
TREATMENT, THE TRAIN WOULD EXIT THE CYLI NDER AND THE WOCD WOULD BE UNLOADED AND ALLOWNED TO DRI P
DRY ON PAVED AND UNPAVED AREAS. CHEM CAL SPILLS, LEAKI NG TANKS, ON-SI TE DI SPOSAL PRACTI CES, AND
CHEM CAL DRI PPI NGS FROM TREATED LUMBER ARE THE KNOM SOURCES OF CONTAM NATI ON ASSCCI ATED W TH
THE WWP SITE. (SI TE FEATURES ARE SHOM ON FI GURE 2-1.)

HARCLD AND JOYCE LOGSDON WERE THE OMERS CF THE WAWP SI TE FROM THE BEG NNI NG OF OPERATI ONS AT THE
SITE UNTIL 1980 WHEN VALLEY WOOD PRESERVI NG | NC. ACQU RED FULL OMNERSHI P OF WWP. HAROLD AND
JOYCE LOGSDON AT ALL TI MES HAVE ONNED BETWEEN 25 AND 50 PERCENT OF THE STOCK OF VALLEY WOOD
PRESERVI NG (WW), INC. HONEVER, THEY ARE NOT THE SOLE STOCKHOLDERS OF THE CORPORATI ON; FI VE
OTHER | NDI VI DUALS HAVE BEEN | DENTI FI ED AS STOCKHCOLDERS BY THE CALI FORNI A ATTORNEY GENERAL' S

COFFI CE.

2.1 INITI AL | NVESTI GATI ONS

I'N 1979, THE CALI FORNI A CENTRAL VALLEY REG ONAL WATER QUALI TY CONTRCL BQARD ( CVRWQCB) | DENTI FI ED
TOXI C WOOD TREATI NG CHEM CALS (CHROM UM ARSENI C, COPPER) W THIN AN ON- S| TE STORAGE POND, W THI N
HOLDI NG TANKS, AND I N ON-SITE AND OFF-SITE SO LS. I N ADDI TI ON, GROUNDWATER CONTAM NATED W TH
THESE SAME CHEM CALS WAS DETECTED W THI N THE SHALLOW UNCONFI NED AQUI FER AT THE SITE. IN
NOVEMBER 1979, THE CVRWQCB | SSUED A CLEANUP AND ABATEMENT ORDER TO WWP, INC. I N 1980, THE
CVRWCB OBTAI NED A PRELI M NARY | NJUNCTI ON CRDERI NG WP, | NC. TO UNDERTAKE GROUNDWATER

PUVP- AND- TREAT ACTIONS AT THE SITE. VW, INC. BEGAN SO L AND GROUNDWATER SAMPLI NG | N EARLY
1980, BUT CEASED REMEDI AL EFFORTS IN 1983 DUE TO ALLEGED FI NANCI AL DI FFI CULTI ES.

I'N MARCH 1987, THE CALI FORNI A DEPARTMENT OF HEALTH SERVI CES (DHS), NOWN KNOMN AS THE CALI FORNI A
DEPARTMENT OF TOXI C SUBSTANCES CONTRCL (DTSC), |SSUED A REMEDI AL ACTI ON ORDER (RAOQ TO WAP, | NC.



REQU RING | T TO CONDUCT A REMEDI AL | NVESTI GATI ON AND FEASI BI LI TY STUDY (RI/FS) AND TO DEVELCP A
REMEDI AL ACTI ON PLAN (RAP). I N RESPONSE TO THE RAQ, WP, | NC. CONTRACTED W TH GECSYSTEM
CONSULTANTS, INC. TO CONDUCT AN RI/FS AT THE SITE. | N JANUARY 1989, WWP, INC. SUBM TTED TO DHS
THE | NI TI AL DRAFT R REPORT THAT HAS BEEN REVI SED SEVERAL TI MES TO REFLECT ADDI TI ONAL SI TE
CHARACTERI ZATI ON. VW WAS PROPOSED FOR | NCLUSI ON ON THE NATIONAL PRIORITIES LI ST (NPL) I N JUNE
1988 AND ADDED TO THE NPL | N MARCH 1989. THE UNI TED STATES ENVI RONMENTAL PROTECTI ON AGENCY ( EPA)
BECAME THE LEAD AGENCY | N SEPTEMBER 1989.

2.2 REMOVAL ACTI ONS

VWH LE THE R WAS BEI NG REVI SED, EPA BECAME CONCERNED ABOUT THE THREATS TO WATER QUALITY IN THE
NEI GHBORI NG RESI DENTI AL VEELLS. I N AUGUST 1989, EPA ADVI SED VWP, I NC. TO CONDUCT MONTHLY
DOMESTI C WELL SAVPLI NG I N ADDI TI ON, EPA BEGAN PREPARI NG A REMOVAL CONSENT ORDER TO REQUI RE
VWP, INC. TO | MPLEMENT AN | NTERI M PUMP- AND- TREAT OPERATI ON TO CONTAI N THE OFF- SI TE M GRATI ON COF
THE GROUNDWATER PLUME. FROM SEPTEMBER THROUGH NOVEMBER 1989, EPA CONDUCTED SI TE AND

NEI GHBORHOCD VI SI TS W TH RESI DENTS IN THE AREA. | N OCTOBER 1989, SEVERAL DOVESTI C VELLS SHOWED
DETECTABLE CONCENTRATI ONS OF HEXAVALENT CHROM UM | N NOVEMBER 1989, EPA' S ENVI RONVENTAL

SERVI CES BRANCH SAMPLED SEVEN DOVESTI C VELLS, AND THE DATA REVEALED THAT SEVERAL CF THE VELLS
CONTAI NED ELEVATED CONCENTRATI ONS OF HEXAVALENT CHROM UM THESE LEVELS WERE, HOWNEVER, BELOW THE
CALI FORNI A MAXI MUM CONTAM NANT LEVEL (ML) FOR CHROM UM

THE REMOVAL CONSENT ORDER WAS S| GNED ON DECEMBER 8, 1989. THE ORDER CALLS FOR WWP, INC. TO
CONDUCT TWD AQUI FER TESTS TO DETERM NE THE AQUI FER S HYDROLOG C CHARACTERI STICS AND TO AID I N
THE DESI GN AND | MPLEMENTATI ON OF AN EXTRACTI ON SYSTEM FCR THE | NTERI M PUVPI NG

FOLLOWN NG COWPLETI ON OF THE AQU FER TESTS, WWP, INC. | S REQU RED TO | MPLEMENT AN | NTERI M

PUWVP- AND- TREAT SYSTEM | N ADDI TI ON, THE REMOVAL CONSENT ORDER CALLS FCR WWP, | NC. TO DESI GN A
PLAN FOR THE DEVELOPMENT OF AN ALTERNATI VE WATER SUPPLY FOR AFFECTED RESI DENTS. AN ALTERNATE
WATER SUPPLY MUST BE MADE AVAI LABLE TO AFFECTED RESI DENTS | F ANY CONTAM NANT | N EXI STI NG SUPPLY
WELLS REACHES 60 PERCENT COF ITS MCL. TO DATE, WAP, INC. HAS GENERALLY COWPLI ED W TH THE REMOVAL
CONSENT ORDER. THE EXTRACTI ON AND ELECTROCHEM CAL TREATMENT SYSTEM HAS BEEN COPERATI NG SI NCE JUNE
1990.

I'N JANUARY 1990, WP, | NC. BEGAN TO I NSTALL THREE DEEP GROUNDWATER WELLS TO SERVE AS DQOVESTI C
WATER SUPPLI ES. THESE WELLS HAVE BEEN COVPLETED AND DETERM NED TO BE CLEAN AND RESI DENTI AL
WATER |'S NOW SUPPLI ED BY THESE WELLS. WP, INC. WLL EVENTUALLY SEAL THE OLD, SHALLOW DOMESTI C
VELLS; THEY ARE CURRENTLY USED AS MONI TORI NG VELLS.

2.3 REMEDI AL | NVESTI GATI ON FEASI BI LI TY STUDY

ON MAY 4, 1990, HARCLD LOGSDON SI GNED A SECOND EPA ADM NI STRATI VE CONSENT CRDER ON BEHALF OF
RESPONDENT VWP, I NC. THE ADM N STRATI VE CONSENT ORDER REQUI RES WAP, | NC. TO CONDUCT AN RI/FS.
THE EFFECTI VE DATE OF TH S ORDER, WH CH SUPERSEDES THE 1987 DHS RAO, IS MAY 1, 1990. AS PART OF
THE RI/FS, EPA COWLETED A BASELI NE Rl SK ASSESSMENT | N FEBRUARY 1991 TO ESTI MATE POTENTI AL
HEALTH AND ENVI RONVENTAL RI SKS THAT COULD RESULT | F NO ACTI ON WERE TAKEN AT THE SITE. THE R SK
ASSESSMENT | NDI CATED THAT EXPOSURE TO GROUNDWATER CONTAM NATED BY CHEM CALS FROM VW COULD
RESULT IN SI GNI FI CANT HEALTH RI SKS.  NO SI GNI FI CANT ECOLOQ CAL RI SKS WERE | DENTI FI ED. THE RI SK
ASSESSMENT | S DESCRI BED I N MORE DETAIL I N SECTION 6. 0.

IN JUNE 1991, THE RI/FS WAS COWPLETED W TH THE FOLLOW NG CONCLUSI ONS:

. THE CONTAM NANTS OF CONCERN | N BOTH SO L AND GROUNDWATER ARE HEXAVALENT CHROM UM AND
ARSENI C.
. THE GROUNDWATER PLUME CONTI NUES TO M GRATE TOMRD DOMESTI C WELLS.
. ADDI TI ONAL | NVESTI GATI ON OF THE VERTI CAL EXTENT OF THE GROUNDWATER PLUME | S REQUI RED
| MMEDI ATELY TO ENSURE SUCCESSFUL DESI GN AND | MPLEMENTATI ON OF THE EXTRACTI ON WELL
FI ELD.
. REMEDI AL TECHNOLOG ES CAPABLE OF CLEANING UP THE WAP SI TE | N ACCORDANCE W TH EPA AND

STATE STANDARDS ARE AVAI LABLE.



#HCI
3.0 H GHLI GHTS OF COMMUNI TY | NVOLVEMENT

COMMUNI TY | NTEREST IN THE WWP SI TE WAS H GH DURI NG THE LATE 1970S WHEN OMNERS OF PRCPERTY
ADJACENT TO THE SI TE BECAME CONCERNED ABOUT ODORS, POTENTI ALLY CONTAM NATED DOVESTI C VELLS, AND
GENERAL EXPOSURES TO SI TE CHEM CALS. | NTEREST HAS SUBSI DED SOVEWHAT SI NCE THE ONSET OF REMEDI AL
ACTIVITIES, WH CH CONTI NUE TO BE FREQUENTLY COVERED BY LOCAL NEWSPAPERS.

EPA HAS ENCOURAGED PUBLI C PARTI Cl PATI ON DURI NG THE RI/FS PROCESS AND HAS MET THE REQUI REMENTS
FOR PUBLI C PARTI Cl PATI ON UNDER CERCLA SECTI ON 113(K)(2) (B)(1-V). PUBLI C PARTI Cl PATI ON HAS
OCCURRED THROUGH THE FOLLOW NG ACTI VI Tl ES:

NOVEMBER 1988 RELEASE OF THE COMMUNI TY RELATI ONS PLAN (CRP) UNDER THE DI RECTI ON OF DHS (NOW
DTSC)

JANUARY 1989  DHS FACT SHEET REGARDI NG SI TE | NVESTI GATI ONS

OCTOBER 1989 EPA COMMUNI TY | NTERVI EW5, FACT SHEET REGARDI NG EPA | NVOLVEMENT AT VWP
DECEMBER 1989 EPA PROGRESS LETTER

APRIL 1990 EPA FACT SHEET ON THE REMOVAL PUWP- AND- TREAT SYSTEM

JUNE 1990 EPA FACT SHEET ON GROUNDWATER CLEANUP ACTI VI TI ES

JANUARY 1991  EPA FACT SHEET ON REMEDI AL | NVESTI GATI ON ACTI VI TI ES

JUNE 1991 PUBLI C NOTI CE AND RELEASE OF DRAFT REMEDI AL | NVESTI GATI OV FEASI Bl LI TY STUDY AND
PROPCSED PLAN FCR PUBLI C COMVENT

JUNE 1991 EPA LETTER REM NDI NG COMMUNI TY OF PROPOSED PLAN PUBLI C MEETI NG

JUNE 1991 A FORVAL PUBLI C MEETI NG | N ACCORDANCE W TH CERCLA SECTI ON 117(A) (2) WAS HELD ON
JUNE 25 TO DI SCUSS THE RI/FS AND THE PROPCSED PLAN.  APPROXI MATELY 25 COVMUNI TY
MEMBERS ATTENDED AND NO PUBLI C OPPOSI TION TO THE PLAN WAS VA CED. TWD WRI TTEN
COMMENTS WERE SUBM TTED AT THE MEETI NG THE STATE AND PRPS WERE THE ONLY OTHER
COMMENTORS DURI NG THE PUBLI C COMVENT PERI OD.

THE ADM NI STRATI VE RECORD FI LE HAS BEEN ESTABLI SHED AT EPA'S REG ON 9 OFFI CE | N SAN FRANCI SCO
AND AT THE G TY OF TURLOCK LI BRARY. RESPONSES TO OFFI CI AL PUBLI C COMVENT ARE PRESENTED I N THE
RESPONSE SUMVARY ATTACHED AS APPENDI X A TO TH S ROD.

#SRRA
4.0 SCOPE AND RCLE OF RESPONSE ACTI ONS

THE SELECTED RESPONSE ACTI ONS ADDRESS CONTAM NATION IN SO L AND GROUNDWATER CAUSED BY CPERATI ONS
AT THE WWP SI TE. THE RESPONSE ACTI ONS WLL BE PERFORMED TO MEET THE FI NAL S| TE TREATMENT
STANDARDS LI STED I N TABLE 4-1. THESE LEVELS ARE BASED ON APPLI CABLE OR RELEVANT AND APPROPRI ATE
REQUI REMENTS ( ARARS) AND HEALTH PROTECTI ON CRI TERIA.  TABLE 4-2 PRESENTS REGULATORY STANDARDS
AND GUI DELI NES FOR ARSENI C AND HEXAVALENT ( CHROM UM VI') CHROM UM

ARSENI C, COPPER, HEXAVALENT CHROM UM AND TR VALENT CHROM UM ARE CONTAM NANTS FREQUENTLY
DETECTED | N ELEVATED CONCENTRATI ONS AT THE SI TE. EPA' S Rl SK ASSESSMENT DETERM NED THAT HEALTH

Rl SKS FROM TRI VALENT CHROM UM AND COPPER AT THE SI TE ARE NOT SI GNI FI CANT; THEREFORE, ARSENI C AND
HEXAVALENT CHROM UM ARE THE PRI MARY CONTAM NANTS OF CONCERN. | N SI GNI FI CANT CONCENTRATI ONS,
ARSENI C I N ALL MEDI A AND HEXAVALENT CHROM UM I N | NHALED PARTI CULATES ARE KNOWN HUVAN

CARCI NOGENS. THEY ARE PRESENT AT THE VWP SI TE AT CONCENTRATI ONS EXCEEDI NG HEALTH STANDARDS.

THE SELECTED REMEDI ES PRESENTED HEREI N ADDRESS THE DOCUMENTED POTENTI AL THREATS FROM THE SI TE.
TREATMENT OF THE CONTAM NATED SO L AND GROUNDWATER W LL SI GNI FI CANTLY REDUCE THE POTENTI AL FOR
FUTURE EXPCSURE TO CONTAM NATED SO L AND GROUNDWATER

4.1 SO L CONTAM NATI ON



THE SURFACE SO L (0 TO 4 FEET | N DEPTH) CLEANUP STANDARDS FOR THE SI TE ARE BASED ON POTENTI AL
HEALTH RI SKS FROM | NHALATI ON AND DI RECT CONTACT, CORRESPONDI NG TO 1 X (10-6) EXCESS CANCER RI SK.
THEY ARE 4 PPM FOR HEXAVALENT CHROM UM AND 2 PPM FOR ARSENI C. THE SURFACE SO LS ABOVE THESE
CONCENTRATI ONS W LL BE REMOVED AND TREATED, THUS REDUCI NG EXCESS CANCER RISK TO THE 1 X (10-6)
LEVEL.

THE SUBSURFACE SO L (DEEPER THAN 4 FEET) CLEANUP STANDARDS FOR THE SI TE ARE BASED ON PROTECTI ON
OF GROUNDWATER FROM CONTAM NATED LEACHATE FROM THESE SO LS. THE CLEANUP STANDARDS ARE 5 PPB FOR
CHROM UM AND 5 PPB FCR ARSENI C AS MEASURED I N THE LEACHATE FROM SUBSURFACE SO LS. THESE LEVELS
ARE BASED ON THE DESI GNATED LEVEL METHCDOLOGY FOR CHARACTERI ZI NG WASTES | N SO LS ADCPTED BY THE
CVRWXCB | N JUNE 1989. SUBSURFACE SO LS (BELON 4 FEET TO THE TOP OF THE WATER TABLE) W TH
LEACHATE EXCEEDI NG THESE LEVELS WLL BE REMOVED AND TREATED.

4.2 GROUNDWATER CONTAM NATI ON

THE CLEANUP STANDARD FOR HEXAVALENT CHROM UM I N GROUNDWATER FOR THE SITE IS 50 PPB, WH CH
CORRESPONDS TO THE CALI FORNIA MCL FOR TOTAL CHROM UM | N DRI NKI NG WATER.  THE CORRESPONDI NG EPA
MCL FOR TOTAL CHROM UM | S 100 PPB. THE 50 PPB CLEANUP STANDARD FOR CHROM UM W LL REDUCE THE
CORRESPONDI NG HAZARD | NDEX TO LESS THAN ONE.

THE CLEANUP STANDARD FCR ARSENI C | N GROUNDWATER FOR THE SITE IS 16 PPB, WH CH I S BASED ON
POTENTI AL HEALTH RI SK.  SI NCE THERE ARE TWD CONTAM NANTS, ARSENI C AND HEXAVALENT CHROM UM THAT
AFFECT THE SAME LOCATION I N THE HUVAN BCDY, THE ARSENI C CLEANUP STANDARD | S SET AT 16 PPB SO
THAT THE SUM OF THE HAZARD | NDEX FOR ALL THE CONTAM NANTS DOES NOT EXCEED ONE.

4.3 PRI NCl PAL THREAT

CONTAM NATED GROUNDWATER AT THE SI TE REPRESENTS THE PRI MARY RI SK AT THE SI TE, AND THE REMEDY
WLL SEEK TO RETURN GROUNDWATER TO I TS BENEFI Cl AL USES WTHI N A REASONABLE PERICD OF TIME. SAL
CONTAM NATI ON AT THE SI TE REPRESENTS A CONTI NUI NG SOURCE OF GROUNDWATER CONTAM NATI ON AND
REPRESENTS THE PRI NCl PAL THREAT AT THE SITE. TH' S PRI NCl PAL THREAT WLL BE ADDRESSED BY THE
REMEDY.

#SSC
5.0 SUMWARY COF SI TE CHARACTERI STI CS

THE CONTAM NANTS PRESENT AT AND ADJACENT TO THE VW SI TE APPEAR TO BE RELATED EXCLUSI VELY TO THE
CHROVATE- COPPER- ARSENATE SOLUTI ON USED | N THE WOCD PRESERVI NG PROCESS AND | NCLUDE TR VALENT
CHROM UM HEXAVALENT CHROM UM COPPER, AND ARSENI C. HEXAVALENT CHROM UM AND ARSENI C ARE KNOWN
HUVAN CARCI NOGENS AND ARE CONSI DERED TO BE PRI MARY CONTAM NANTS OF CONCERN AND PRI NCl PAL HEALTH
THREATS. TRI VALENT CHROM UM AND COPPER ARE LESS TOXI C THAN THE PRI MARY SI TE CONTAM NANTS, ARE

| DENTI FI ED AS CONTAM NANTS OF LESS CONCERN, AND ARE CONSI DERED LOW LEVEL THREATS FOR WHI CH NO
ACTION | S REQUI RED.

5.1 GROUNDWATER

THE PREDOM NANT METAL DETECTED | N THE UNCONFI NED AQUI FER IS HEXAVALENT CHROM UM  HEXAVALENT
CHROM UM | S PRESENT | N GROUNDWATER FROM THE WESTERN S| TE BOUNDARY TO APPROXI MATELY 2, 000 FEET
DONNGRADI ENT TO THE SOUTHWEST (FI GURE 5-1). THE CONCENTRATI ONS OF TOTAL CHROM UM AND HEXAVALENT
CHROM UM I N THE WELLS SAVPLED ARE GENERALLY EQUAL, | NDI CATI NG THERE IS VERY LI TTLE TR VALENT
CHROM UM I N THE GROUNDWATER.  UNDER NONPUMPI NG CONDI TI ONS THE HEXAVALENT CHROM UM PLUVE APPEARS
TO BE M GRATI NG AT A RATE OF APPROXI MATELY 0. 21 FEET PER DAY; HOWEVER, THE CENTER OF THE PLUME
HAS NOT M GRATED SI GNI FI CANTLY SI NCE 1986. THE MOVEMENT OF TH S PLUME HAS DECREASED SI NCE THE

I NTERI M PUMPI NG AND TREATI NG SYSTEM BEGAN OPERATI NG I N JUNE 1990.

CURRENTLY, THE 50- PPB HEXAVALENT CHROM UM | SOCONCENTRATI ON HAS M GRATED TO W TH N ABQUT 200 FEET
OF SEVERAL DOMESTI C WELLS ALONG GOLF ROAD. AS CF APRIL 1991, HEXAVALENT CHROM UM HAD NOT

SI GNI FI CANTLY AFFECTED ANY OF THESE WATER- PRODUCI NG VELLS, WHI CH SUPPLY THE RES|I DENCES ALONG
GOLF ROAD. HOWEVER, SHALLOW DOVESTI C VELLS, SEGARS-3, SEGARS-5, AND DI XON-1, HAVE BEEN REPLACED
BY DEEPER WATER SUPPLY WVELLS AS A PRECAUTI ON AGAI NST FUTURE CONTAM NATI ON AND PUBLI C EXPOSURE.

THE CONCENTRATI ONS OF HEXAVALENT CHROM UM I N ON-SI TE WELLS HAVE DECREASED W TH TI ME.  CURRENTLY,
THE HI GHEST CONCENTRATI ONS (UP TO 28, 000 PPB) OF HEXAVALENT CHROM UM HAVE BEEN DETECTED | N WELLS



GNM5, GW15B, AND GW26. ALL OF THESE WELLS ARE OFF-SI TE TO THE SOUTHWEST OF THE FORMER M X NG
TANK AREA.  HEXAVALENT CHROM UM CONCENTRATI ONS | N GROUNDWATER DO NOT VARY SI GNI FI CANTLY W TH
DEPTH IN THE UNCONFI NED AQUI FER DOM TO 60 FEET, ALTHOUGH THE H GHEST CONCENTRATI ONS | N SOMVE
VELL CLUSTERS ARE AT THE DEEPEST | NTERVALS (50 TO 60 FT).

TRI VALENT CHROM UM AND CCPPER ARE NOT PRESENT AT CONCENTRATI ONS OF CONCERN | N GROUNDWATER, BASED
ON ASSESSMENT COF SITE RI SKS, AS EXPLAI NED I N SECTI ON 6. 0.

ARSEN C HAS BEEN DETECTED | N ON- SI TE GROUNDWATER ALONG THE WESTERN S| TE BOUNDARY (FI GURE 5-1) UP
TO A MAXI MUM CONCENTRATI ON CF 2,350 PPB. THERE I'S NO SI GNI FI CANT OFF- SI TE M GRATI ON CF ARSEN C
FROM THE SITE, AS THE ARSENI C PLUME EXTENDS ONLY ABQUT 200 FEET WEST OF THE WAWP PROPERTY. THE
ARSENI C CONCENTRATI ONS | N GROUNDWATER | N AREAS BEYOND THE ARSENI C PLUVE SHOMN ON FI GURE 5-1 ARE,
I N GENERAL, LESS THAN 20 PPB (NEAR BACKGROUND LEVELS). ALSO, ARSEN C CONCENTRATI ONS | N SAMPLES
COLLECTED FROM ON-SI TE AND OFF- SI TE DOMESTI C VELLS ARE W THI N THE BACKGROUND ARSEN C

CONCENTRATI ON  RANGE.

I NVESTI GATI ONS HAVE NOT BEEN PERFORMED | N THE STUDY AREA TO CHARACTERI ZE THE GROUNDWATER I N THE
UNCONFI NED AQUI FER BELOW 60 FEET AND I N THE STRATA BELOWIT. SINCE THE HYDRAULI C GRADI ENT
BETWEEN THE TWD AQUI FERS ( UNCONFI NED AND CONFI NED) | S VERTI CALLY DOMMWMARD, THERE | S CONCERN OVER
THE POTENTI AL FOR THE VERTI CAL M GRATI ON OF HEXAVALENT CHROM UM FROM THE UNCONFI NED AQUI FER TO
THE UNDERLYI NG ZONES. ADDI TI ONAL | NVESTI GATI ONS ARE UNDERWAY TO ASSESS THE WATER QUALITY CF THE
DEEPER AREAS OF THE UNCONFI NED AQUI FER AND OF THE E- CLAY LAYER  THE GROUNDWATER EXTRACTI ON AND
TREATMENT SYSTEM W LL BE EXPANDED TO ADDRESS THE LOMNER WATER- BEARI NG ZONES | F CONTAM NATION | S
DETECTED ABOVE CLEANUP LEVELS.

5.2 SAOL

THE PRI NCI PAL CONTAM NANTS DETECTED | N THE SURFACE SO L (0 TO 4 FEET) ARE HEXAVALENT CHROM UM
AND ARSENI C.  THE APPROXI MATE AREAL EXTENT OF THE SURFACE SO L AFFECTED BY THESE CONTAM NANTS | S
SHOMN ON FI GURE 5-2. HEXAVALENT CHROM UM | S DI STRI BUTED FAR LESS W DELY THAN TOTAL CHROM UM AND
I'S GENERALLY PRESENT AT SUBSTANTI ALLY LOMER CONCENTRATI ONS. THUS, MOST OF THE CHROM UM DETECTED
INSAOL IS IN THE TR VALENT FORM

THE MAXI MUM HEXAVALENT CHROM UM CONTAM NATI ON DETECTED IN THE SURFACE SO L IS 30 PPM AT A DEPTH
OF 0.5 FEET IN BORING B-7, LOCATED NEAR THE EASTERN EDGE OF THE NORTHERN PAVED DEPRESSI ON
BACKGROUND CONCENTRATI ONS OF HEXAVALENT CHROM UM ARE LESS THAN 1 PPM  THE ON-SI TE SHALLOW SO LS
S| GNI FI CANTLY AFFECTED BY HEXAVALENT CHROM UM ARE LIM TED TO THE AREA WEST OF THE TANKS AND TO
THE PAVED DEPRESSI ON AREAS. SO LS I N OFF- SI TE AREAS HAVE NOT BEEN SI GNI FI CANTLY CONTAM NATED

W TH HEXAVALENT CHROM UM

ARSENI C CONCENTRATI ONS ABOVE THE BACKGROUND LEVELS OF 0.5 - 3 PPM WERE DETECTED I N SURFACE SO L
(0 TO 4 FEET) SAVPLES PRI MARILY I N ON-SI TE AREAS, W TH THE EXCEPTI ON OF BORI NGS P-1 THRQUGH P-7
LOCATED ARCUND THE PERI METER OF THE PAVED WOOD TREATMENT AND STCRAGE AREA AND B- 55 LOCATED JUST
NORTH OF THE SI TE BOUNDARY. THE AREAL DI STRIBUTI ON OF ARSENI C I N SURFACE SO L SAMPLES IS SHOMW
ON FIGURE 5-2. AS SHOM ON THI S FI GURE, SURFACE SO LS CONTAM NATED W TH ARSENI C ARE LOCALI ZED
PRI MARI LY ARCUND THE FORVER M XI NG TANKS AND NORTHEAST OF THE SITE. THE MAXI MUM ARSEN C
CONCENTRATI ON DETECTED | N SURFACE SO LS IS 140 PPM AT A DEPTH OF 0.7 FEET IN BORING P-2, LOCATED
I'N THE NORTHERN PART OF THE ON-SI TE AREA AT THE EDGE OF THE PAVED WOCD- TREATMENT AND STORAGE
AREA.

THE DI STRI BUTI ON OF HEXAVALENT CHROM UM | N SUBSURFACE SO LS (4 FEET TO WATER TABLE) WAS VERY
SIM LAR TO THAT I N SURFACE SO LS (FI GURE 5-3). SAMPLI NG RESULTS | NDI CATE LI TTLE VERTI CAL

VARI ATI ON | N HEXAVALENT CHROM UM CONCENTRATIONS IN SO L. THE MAXI MUM DETECTED CONCENTRATI ON OF
HEXAVALENT CHROM UM | N SUBSURFACE SO L WAS 68 PPM AT A DEPTH OF 6.5 FEET I N BORING S-8, LOCATED
WEST OF THE FORMER M XI NG TANKS.

ELEVATED ARSENI C CONCENTRATI ONS | N SUBSURFACE SO LS OCCUR ONLY IN THE VICINITY OF THE WOOD
PRESERVI NG AREAS NEAR THE WESTERN ON- SI TE BCUNDARY, AS SHOMN ON FI GURE 5-3. THE MAXI MUM ARSEN C
CONCENTRATI ON DETECTED WAS 232 PPM AT A DEPTH OF 6.5 FEET I N BORI NG B-19 LOCATED IN TH' S AREA

COPPER WAS DETECTED ABOVE BACKGROUND CONCENTRATIONS CF 7 PPM I N SUBSURFACE SO LS I N THE SAME
AREA REPORTED FOR HEXAVALENT CHROM UM AND | N SO LS AROUND THE PERI METER OF THE PAVED AREA
ON-SITE. THE MAXI MUM COPPER CONCENTRATI ON DETECTED WAS 845 PPM AT A DEPTH OF 6.5 FEET | N BORI NG



B-19, LOCATED BETWEEN THE FORMER LOCATI ONS OF THE TWD SOUTHERN RETCRTS.
5.3 CONCLUSI ON

CHROM UM AND ARSENI C CONCENTRATI ONS EXCEEDI NG FEDERAL AND STATE DRI NKI NG WATER STANDARDS OCCUR

I N THE CONTAM NATED AREA OF THE UNCONFI NED AQUI FER DOWN TO AT LEAST 60 FEET BELOW THE SURFACE
AND EXTEND TO APPROXI MATELY 2, 000 FEET DOWNGRADI ENT OF THE VW BCUNDARY. THE GROUNDWATER
CLEANUP STANDARD FOR CHROM UM CORRESPONDS TO THE CALI FORNIA MCL OF 50 PPB. THE CLEANUP STANDARD
OF 16 PPB FOR ARSENI C CORRESPONDS TO A HAZARD | NDEX OF 1. THESE ARE CONCENTRATI ONS AT WHI CH NO
ADVERSE HEALTH EFFECTS ARE EXPECTED TO OCCUR THROUGH ANY EXPOSURE PATHWAY. EPA EXPECTS THAT
APPROXI MATELY 360, 000 GALLONS OF CONTAM NATED GROUNDWATER W LL REQUI RE TREATMENT EACH DAY FOR AT
LEAST 5 YEARS.

THE MOST SERI OQUSLY CONTAM NATED SO LS ARE UNDER THE PAVED AREA ON THE VW PRCPERTY. THE AREA
WTH THE H GHEST LEVELS OF SO L CONTAM NATI ON CONSI STS OF NEARLY ONE- El GHTH ACRE, LOCATED ON THE
WEST SIDE OF THE 600, 000- GALLON TANK CURRENTLY BEI NG USED I N THE | NTERI M GROUNDWATER CLEANUP
PROGRAM  ANOTHER AREA UNDER THE NORTHEAST CORNER OF THE PAVEMENT IS ALSO Sl GNI FI CANTLY

CONTAM NATED W TH HEXAVALENT CHROM UM AND ARSENI C. EPA' S REMEDY FOR SO L CLEANUP WLL | NVOLVE
EXCAVATI ON AND TREATMENT OF APPROXI MATELY 15, 000 CUBI C YARDS OF SO L CONTAM NATED W TH ARSEN C
AND HEXAVALENT CHROM UM  THE REMEDY WLL REDUCE THESE SO L CONTAM NANT CONCENTRATI ONS TO THCSE
CORRESPONDI NG TO POTENTI AL EXCESS HEALTH RISK OF 1 X (10-6).

THE PRI NCl PAL SI TE- RELATED CHEM CALS, THE MEDI A AFFECTED, BACKGROUND CONCENTRATI ON LEVELS, AND
MAXI MUM CONCENTRATI ON LEVELS DETECTED ARE PRESENTED | N TABLE 4-1. DATA USED BY EPA TO DEVELCP
THE FEASI Bl LI TY STUDY, TO SELECT REMEDI AL ALTERNATI VES, AND TO DEVELOP CONCLUSI ONS AND CLEANUP
STANDARDS PRESENTED IN THI S RECORD OF DECI SI ON (ROD) WERE VALI DATED BY EPA AND CONSI DERED OF
ACCEPTABLE QUALITY FOR THE PURPCSES OF THE R/ FS.

#SSR
6.0 SUMWARY CF SI TE R SKS

EPA PREPARED AN ENDANGERVENT ASSESSMENT TO DOCUMENT THE POTENTI AL RI SKS ASSOCI ATED W TH THE
ACTUAL OR THREATENED RELEASES OF HAZARDOUS SUBSTANCES FROM THE WWP SI TE. THI'S SECTI ON
SUMVARI ZES THE | NFORVATI ON FOUND | N THE FOLLON NG TWD DOCUMENTS:

(1) US ENVI RONMENTAL PROTECTI ON AGENCY, FEBRUARY 4, 1991. Rl SK ASSESSMENT, VALLEY WOOD
PRESERVI NG SI TE, TURLOCK, CALI FORNIA. EPA WA Q09030 ( PREPARED BY PRC ENVI RONVENTAL NMANAGEMENT,
INC.).

(2) US ENVI RONVENTAL PROTECTI ON AGENCY, NOVEMBER 21, 1990. PRELI M NARY ECOLOG CAL RI SK
ASSESSMENT, VALLEY WOOD PRESERVI NG SI TE, TURLOCK, CALIFORNIA. EPA WA 009030 ( PREPARED BY
VERSAR INC.).

6.1 HEALTH RI SKS

WP USED A SCLUTI ON OF CHROVATE- COPPER- ARSENATE ( CCA) | N DAY- TO DAY OPERATI ONS. THESE WERE ALSO
THE COVPOUNDS DETECTED MOST FREQUENTLY AND AT THE GREATEST CONCENTRATI ONS I N ON-SI TE AND/ OR
OFF-SI TE SO LS AND GROUNDWATER.  OF THESE, HEXAVALENT CHROM UM | N GROUNDWATER WAS THE O\LY
CONTAM NANT LI NKED TO THE SI TE THAT WAS | DENTI FI ED AS A CONTAM NANT OF CONCERN UNDER CURRENT
LAND USE CONDI TI ONS.  CONTAM NANTS OF CONCERN UNDER FUTURE LAND USE CONDI TI ONS | NCLUDE
HEXAVALENT CHROM UM AND ARSENI C.  COPPER WAS NOT CHOSEN AS A CHEM CAL CF CONCERN PRI MARI LY
BECAUSE CF I TS LON MBI LI TY AND LOV HUVAN TOXI CI TY. ARSENI C AND HEXAVALENT CHROM UM WERE
SELECTED BECAUSE OF THEI R RELATI VELY H GH HUVAN TOXI I TY, THE SI GNI FI CANT CONCENTRATI ONS
DETECTED, AND DETECTI ON FREQUENCY IN SO L AND GROUNDWATER

HEXAVALENT CHROM UM WAS | DENTI FI ED IN THE TOXI CI TY ASSESSVENT AS A PROBABLE HUMAN CARCI NOGEN
ONLY VI A | NHALATI ON, WHEREAS ARSENI C |'S CONSI DERED CARCI NOGENI C BY ALL ROUTES OF EXPCSURE.
ARSENI C AND HEXAVALENT CHROM UM ARE CAPABLE OF CAUSI NG ACUTE AND CHRONI C NONCARCI NOGENI C HEALTH
EFFECTS I N HUMANS AT SUFFI Cl ENT EXPOSURE LEVELS.

THE WAP SI TE | S BORDERED BY RESI DENCES AND AGRI CULTURAL LANDS, AND FROM LAND USE DEVELCPMENT
PATTERNS, | T WAS ASSUMED | N THE RI SK ASSESSMENT THAT BOTH ACTUAL AND POTENTI AL USES FOR THE SI TE
ARE RESIDENTIAL. | T WAS ALSO ASSUMED THAT UNDER CURRENT CONDI TIONS | T IS UNLI KELY THAT EXPCSURE



TO HEAVI LY CONTAM NATED SURFACE SO LS ON-SITE WLL OCCUR, SINCE MOST CONTAM NATED SAOL IS
OVERLAI N BY ASPHALTI C PAVEMENT. HONEVER, FUTURE RESI DENTI AL AND/ OR | NDUSTRI AL DEVELOPMENT W LL
LI KELY OCCUR, WH CH MAY REQUI RE SO L EXCAVATI ON TO A DEPTH OF 10 FEET; THEREFORE, EXPOSURE TO
CONTAM NATED SO LS MAY OCCUR  POTENTI AL PATHWAYS CF CONTAM NANT M GRATI ON FROM THE SI TE TO THE
SURROUNDI NG AREA | NCLUDE Al R (W NDBLOWN DUST) AND GROUNDWATER

A NUVBER OF EXPOSURE SCENARI OS | DENTI FYlI NG EXPOSURES ASSOCI ATED W TH CURRENT POTENTI AL AND
FUTURE POTENTI AL LAND USE CONDI TI ONS WERE DEVELOPED. UNDER CURRENT POTENTI AL LAND USE

CONDI TI ONS, THE EXPOSURES W TH THE HI GHEST PROBABI LI TY OF OCCURRI NG ARE RESI DENTI AL EXPOSURES
ASSOCI ATED W TH (1) | NGESTI ON OF GROUNDWATER, (2) DERMAL CONTACT W TH GROUNDWATER (3) | NGESTI ON
OF ON-SITE SOLS, (4) DERVAL CONTACT WTH ONSITE SO LS, AND (5) | NHALATI ON OF SUSPENDED

PARTI CULATES ON- AND OFF- S| TE.

TO ASSESS CARCI NOGENI C RI SKS, THE FOLLOW NG SLCPE FACTORS ( ME KG DAY) WERE USED:

ARSENI C (I NHALATION): 1.5 X (10-1) (SOURCE: IRI'S)
ARSENI C (ORAL) : 1.8 X (10-1) (SOURCE: IRI'S)
CHROM UM VI (I NHALATION): 4.1 X (10-1) (SOURCE: IRI'S)

TO ASSESS NONCARCI NOGENI C EFFECTS, THE FOLLOW NG REFERENCE DOSE VALUES (RFD; M KG DAY) WERE
USED:

ARSENI C (ORAL; DERMAL): 1.0 X (10-2) ( SOURCE: HEAST)
CHROM UM VI 5 X (10-3) (SOURCE: IRI'S)
CHROM UM VI (ORAL) : 2 X (10-2) (SOURCE: IRI'S)
CHROM UM VI ( DERMAL) : 1 X (10-4) (SOURCE: IRI'S)

ASSUVPTI ONS USED FOR SO L EXPOSURE ASSESSMENT | NCLUDED AN EXPOSURE FREQUENCY OF 365 DAYS PER
YEAR, | NGESTI ON RATE OF 100 MG PER DAY (ADULT) AND 200 MG PER DAY (CHILD), AN EXPOSURE DURATI ON
( NONCARCI NOGENI C EFFECTS) OF 30 YEARS (ADULT) AND 6 YEARS (CH LD), AND A LI FETI ME EXPCSURE (FOR
CARCI NOGENI C EFFECTS) OF 70 YEARS. ASSUMPTI ONS USED TO ASSESS GROUNDWATER EXPOSURE | NCLUDED

I NGESTION OF 2 LI TERS OF WATER PER DAY (ADULT) AND 1 LI TER OF WATER PER DAY (CHILD) FOR THE SAMVE
EXPOSURE DURATI ON AND FREQUENCY USED FOR SOl L EXPOSURE ASSESSMENT.

BASED ON THE RI SK ASSESSMVENT, | T WAS CONCLUDED THAT UNDER ACTUAL CURRENT LAND USE CONDI TI ONS,
ADVERSE HEALTH EFFECTS ARE UNLI KELY. HOWEVER, AS LEVELS OF HEXAVALENT CHROM UM HAVE | NCREASED
OVER TIME IN THE SHALLOW VELLS DOANGRADI ENT FROM THE SI TE AND ARE EXPECTED TO | NCREASE FOR AN
UNKNOWN TI ME | N THE ABSENCE OF REMEDI AL ACTI ON, | NGESTI ON OF WELL WATER DOANGRADI ENT FROM THE
SITE 1S EXPECTED TO PCSE A Sl GNI FI CANT HAZARD I N THE NEAR FUTURE. BASED ON TH S SCENARI O, TABLE
6-1 PRESENTS POTENTI AL HEALTH RI SKS UNDER BASELI NE ( CURRENT LAND USE, NO REMEDI AL ALTERNATI VE)
CONDI TI ONS.  USI NG SI MULATED DATA, BASED ON SCLUTE TRANSPORT ANALYTI CAL MODELI NG GENERATED FOR
THE DI XON-1 WELL, HAZARD | NDI CES (H') OF 4 AND 8 WERE ESTI MATED FOR CH LDREN AND ADULTS,
RESPECTI VELY. THESE VALUES EXCEED THE BENCHVARK VALUE OF 1 AND THEREFCRE WARRANT PUBLI C HEALTH
CONCERN. | T SHOULD BE NOTED THAT UNDER CURRENT LAND USE CONDI TI ONS, ARSENIC WLL NOT MOVE TO
DOMESTI C VELLS.

POTENTI AL RI SKS TO RESI DENTS UNDER FUTURE LAND USE CONDI TI ONS WERE ESTI MATED BOTH FOR AN AVERACE
EXPOSURE SCENARI O AND A REASONABLE NMAXI MUM EXPCSURE (RME) SCENARI O,  UNDER A RME SCENARIO, A
RESI DENT |'S ASSUVED TO BU LD A HOME ON-SI TE ABOVE A SO L HOT SPOT AND TO DRAW WATER FROM THE
ARSENI C- CONTAM NATED WELLS. FOR THE OFF- SI TE RESI DENT, WAS ASSUMED THAT A HOME IS BUI LT SCQUTH
(DOMWND) OF THE SO L HOT SPOT AND | S EXPCSED TO BOTH CONTAM NATED WATER AND DUST RELEASED FROM
THE SI TE.

TABLE 6-2 PRESENTS A SUMVATI ON OF Rl SKS ACRCSS PATHWAYS FCOR ON- Sl TE RESI DENTS UNDER FUTURE LAND
USE CONDI TIONS.  THE CANCER RI SK ASSOCI ATED W TH TH S EXPCSURE PO NT, COMBI NI NG EXPOSURES VI A

I NGESTI ON, DERVAL CONTACT, AND I NHALATION, IS A1 IN 100 EXCESS RISK IN ADULTS AND A 6 IN 1, 000
EXCESS RI SK FOR CH LDREN, BASED ON AN RVE ESTI MATE. THE MOST SI GNI FI CANT POTENTI AL CANCER RI SKS
FOR ON- SI TE RESI DENTS UNDER THI'S CONDI TI ON RESULT FROM EXPOSURE TO HI GH ARSENI C CONCENTRATI ONS
I'N THE GROUNDWATER. | NGESTI ON OF AND DERVAL CONTACT W TH GROUNDWATER AT THE ARSEN C- CONTAM NATED
WELLS RESULT | N AN AVERACGE EXCESS CANCER RI SK OF 9 IN 10,000 AND AN RVE CANCER RISK COF 1 IN 100
FOR ADULTS. FOR CH LDREN, | NGESTI ON OF GROUNDWATER RESULTS I N AN AVERAGE EXCESS CANCER RI SK COF
1 1N 1,000 AND AN RVE CANCER RISK OF 5 IN 1, 000. HAZARD | NDI CES FOR AVERAGE AND RME ESTI MATES
OF NONCARCI NOGENI C TOXI I TY ALSO FAR EXCEED THE BENCHVARK OF 1 (30 AND 40 FOR TOTAL RME Rl SK



ACRCSS PATHWAYS FOR ADULTS AND CHI LDREN, RESPECTI VELY).

TABLE 6-3 PRESENTS A SUMVATI ON OF RI SKS ACRCSS PATHWAYS FOR OFF- SI TE RESI DENTS UNDER FUTURE LAND
USE CONDI TI ONS. ACCORDI NG TO THESE ESTI MATES, CARCI NOGENI C HEALTH EFFECTS EXCEED THE BENCHVARK
VALUES 1 X (10-6) FOR THE RME SCENARI GS BUT NOT THE AVERAGE SCENARI GS. HAZARD | NDI CES, AS

ESTI MATES OF NONCARCI NOGENI C TOXI A TY, EXCEED THE BENCHVARK VALUE OF 1 FOR BOTH RME AND AVERAGE
SCENARI OS (50 AND 2 FOR TOTAL RME R SK ACROSS PATHWAYS FOR ADULTS AND CHI LDREN, RESPECTI VELY).
THE PATHWAY OF GREATEST CONCERN FOR NONCARCI NOGENI C HAZARD |'S | NGESTI ON OF GROUNDWATER, WHEREAS
THE PATHWAY OF GREATEST CONCERN FOR CARCI NOGENI C RI SKS IS | NHALATI ON OF RESPI RABLE PARTI CULATES.
HEXAVALENT CHROM UM | S DESI GNATED A CLASS A CARCI NOGEN VI A | NHALATION. | TS CONTRI BUTI ON TO THE
CANCER RI SK VI A THE | NHALATI ON PATHWAY | S SOVMEWHAT LESS THAN THE RI SK ASSOCI ATED W TH ARSEN C.
FOR ADULTS AND CH LDREN, THE COMBI NED CANCER RI SK FOR AN AVERACE EXPOSURE | S LESS THAN THE ONE
IN A MLLION TARGET R SK LEVEL. HOWMNEVER, THE COVBI NED EXCESS CANCER RI SK FOR A REASONABLE

MAXI MUM EXPCSURE | S THREE I N ONE M LLION FOR CH LDREN AND EI GHT IN ONE M LLI ON FOR ADULTS.

6. 2 ENVI RONMENTAL RI SKS

A PRELI M NARY ECOLOG CAL Rl SK ASSESSMENT WAS PERFORMED TO DETERM NE (1) |F ANY WETLANDS EXI ST ON
OR NEAR THE WW SITE, AND (2) IF A COWLETE ECOLOA CAL RI SK ASSESSMENT | S REQUI RED.

TH' S STUDY CONCLUDED THAT AQUATI C COVMUNI TI ES ARE UNLI KELY TO BE AFFECTED BY CONTAM NANTS

ORI A NATI NG FROM THE WWP SI TE. | T WAS DETERM NED THAT THERE ARE NO WETLANDS CR WATERCOURSES
ElITHER ON OR IN THE | MVEDI ATE VI NI TY OF THE SITE. CONTAM NATED GROUNDWATER UNDERLYI NG THE

SI TE AND ADJACENT AREAS DOES NOT DI SCHARCE TO A NEARBY SURFACE WATERCOURSE. ALSO THERE ARE NO
KNOMN AQUATI C ENDANGERED OR THREATENED SPECI ES AFFECTED BY CONTAM NANTS CRI G NATI NG FROM THE
SITE. THE CALI FORNI A DEPARTMENT OF FI SH AND GAME' S NATURAL DI VERSI TY DATA BASE DI D NOT | NDI CATE
THE OCCURRENCE OF KNOWN ENDANGERED OR THREATENED AQUATIC SPECIES IN THE SITE VICI NI TY.

THE STUDY CONCLUDED THAT THERE ARE NO ENVI RONMENTALLY SENSI Tl VE AREAS AFFECTED BY SI TE

CONTAM NANTS.  ALSO, |IT IS UNLI KELY THAT MAMVALS OR BI RDS, | NCLUDI NG KNOMN ENDANGERED OR
THREATENED SPECI ES, WOULD BE AFFECTED BY SI TE CONTAM NANTS. THE CALI FORNI A DEPARTMENT COF FI SH
AND GAME' S NATURAL DI VERSI TY DATA BASE DI D NOT | NDI CATE THE OCCURRENCE OF KNOWN ENDANGERED CR
THREATENED FLORAL OR FAUNAL SPECIES IN THE SITE VIC NI TY.

BASED ON THE RESULTS OF THE PRELI M NARY ECOLOGE CAL RI SK ASSESSMENT, A DETAI LED ECOLOQ CAL RI SK
ASSESSMENT WAS NOT PERFORVED.

6.3 CONCLUSI ON

ACTUAL OR THREATENED RELEASES OF HAZARDOUS SUBSTANCES FROM THI'S SITE, | F NOT ADDRESSED BY

I MPLEMENTI NG THE RESPONSE ACTI ONS SELECTED I N THE ROD, NMAY PRESENT AN | MM NENT AND SUBSTANTI AL
ENDANGERVENT TO PUBLI C HEALTH. THE CURRENT POTENTI AL R SK LEVEL ( NONCARCI NOGENI C) FROM OFF- SI TE
GROUNDWATER | NGESTI ON PERTAINS TO A NONCARCINOGENIC RISK (H') OF 4 AND 8 FOR CHI LDREN AND
ADULTS, RESPECTI VELY. FUTURE POTENTI AL CANCER RI SKS FOR ON- SI TE RESI DENTS ARE ESTI MATED TO BE
AS HGH AS 1 X (10-2) FOR ADULTS AND 6 X (10-3) FOR CHI LDREN AND THE HI |S ESTI MATED TO BE AS
H GH AS 30 FOR ADULTS AND 40 FOR CHI LDREN. FUTURE POTENTI AL CANCER RI SK FOR OFF- SI TE RESI DENTS
I'S ESTI MATED TO BE AS HHGH AS 3 X (10-6) FOR ADULTS AND 8 X (10-6) FOR CHILDREN. THE H 1S
ESTI MVATED TO BE AS H GH AS 50 FOR ADULTS AND 2 FOR CH LDREN. EPA' S ACCEPTABLE EXCESS CANCER
RISK RANGE IS 1 X (10-4) TO1 X (10-6), WH LE THAT FOR NONCARCI NOGENI C RI SK PERTAINS TO THE HI
NOT EXCEEDI NG 1.

AQUATI C LIFE | S UNLI KELY TO BE AFFECTED BY SI TE CONTAM NANTS. NO ENVI RONMVENTALLY SENSI Tl VE
AREAS, OR MAMVALS OR BI RDS ARE EXPECTED TO BE ADVERSELY AFFECTED BY THE CONTAM NANTS.

#DA
7.0 DESCRI PTI ON CF ALTERNATI VES

THE FOLLOW NG DI SCUSSI ON PRESENTS A BRI EF DESCRI PTION CF SO L AND GROUNDWATER REMEDI AL
ALTERNATI VES THAT HAVE SURVI VED THE PRELI M NARY SCREENI NG AND HAVE BEEN CARRI ED THROUGH A
DETAI LED ANALYSI S IN THE WWP SI TE FEASI Bl LI TY STUDY (FS) REPORT. TABLE 7-1 LISTS THE
ALTERNATI VES SUBJECT TO DETAI LED EVALUATION IN THE FS. THE SO L AND GROUNDWATER CLEANUP
STANDARDS HAVE BEEN DESCRI BED I N SECTION 4.0 OF TH S DOCUMENT.



THE PRESENT WORTH COSTS FOR THE REMEDI AL ALTERNATI VES ARE BASED ON CAPI TAL AND &M CCSTS, 5
PERCENT DI SCOUNT RATE, AND THE PERI CD OF PERFORMANCE DEFI NED FOR EACH ALTERNATI VE. ALL COSTS
ARE IN JANUARY 1991 DOLLARS. TO AVA D DUPLI CATI ON OF COSTS, ANNUAL Q&M COSTS PERTAI NI NG TO 30
YEARS OF GROUNDWATER MONI TORI NG ARE NOT | NCLUDED IN THE COSTS FOR SO L REMEDI AL ALTERNATI VES,
AS THEY ARE | NCLUDED | N THE GROUNDWATER REMEDI AL ALTERNATI VES COSTS.

7.1 SO L REMEDI AL ALTERNATI VES
ALTERNATI VE 1-- NO ACTI ON

UNDER THI S ALTERNATI VE, NO REMEDI AL ACTIVITY WOULD OCCUR AT LEAST 15, 000 CuBI C YARDS CF
CONTAM NATED SO LS WOULD BE LEFT | N PLACE AND CONTAM NATED GROUNDWATER WOULD CONTI NUE TO MOVE
OFF-SITE. ACCESS TO THE SI TE WOULD CONTI NUE TO BE RESTRI CTED BY THE EXI STI NG 6- FOOT- H GH

PERI METER FENCE. WARNI NG SI GNS WOULD BE POSTED AT 100- FOOT | NTERVALS ALONG THE FENCE AND AT THE
ENTRANCE GATE, WH CH WOULD BE SECURELY LOCKED.  CONTI NUED GROUNDWATER MONI TORI NG WOULD BE

REQUI RED. NO Rl SK REDUCTI ON WOULD RESULT. THE ALTERNATI VE WOULD NOT COVMPLY W TH ARARS OR WATER
QUALI TY STANDARDS. THE COST OF THI' S ALTERNATI VE, PRI MARI LY FOR GROUNDWATER MONI TCRING | S

DI SCUSSED UNDER SECTI ON 7.2 ( GROUNDWATER REMEDI AL ALTERNATI VES), ALTERNATIVE A - NO ACTION, TO
AVA D DUPLI CATI ON OF COSTS.

ALTERNATI VE 2- - CAPPI NG

TH' S ALTERNATI VE | NVOLVES CAPPI NG SO LS CONTAI NI NG ABOVE- BACKGROUND CONCENTRATI ONS OF HEXAVALENT
CHROM UM ANDY OR ARSENI C.  THE DESI GN OBJECTI VE OF THE CAP WOULD BE TO M NI M ZE THE | NFI LTRATI ON
OF WATER THROUGH THE METAL- CONTAM NATED SO L AND PREVENT EXPOSURE OF THIS SO L TO THE ATMOSPHERE
AND TO POTENTI AL RECEPTCRS. THE CAP WOULD ALSO BE DESI GNED TO PROMOTE RUNCFF AND DRAI NAGE AVWAY
FROM THE | MPACTED AREAS. TO THE EXTENT PCSSI BLE, THE EXI STI NG ASPHALT- AND CONCRETE- PAVED AREAS
WOULD BE REPAI RED AND SEALED. THE UNPAVED AREAS UNDERLAI N BY ELEVATED CONCENTRATI ONS OF
HEXAVALENT CHROM UM AND ARSENI C WOULD BE GRADED AND PAVED USI NG AN APPRCPRI ATE LOW PERMEABI LI TY
PAVI NG VATERI AL. LONG TERM NMAI NTENANCE WOULD BE REQUI RED TO PRESERVE THE | NTEGRI TY OF THE
PAVING | T IS ESTI MATED THAT AN AREA OF APPROXI MATELY 17,000 SQUARE FEET (FT2) WOULD REQUI RE
PAVI NG AND APPROXI MATELY 41, 000 FT2 WOULD REQUI RE REPAI R AND SEALING  THE CURRENTLY UNPAVED
AREA AFFECTED BY ABOVE- BACKGROUND CONCENTRATI ONS OF METALS IS LOCATED, FOR THE MOST PART, EAST
OF THE NORTHERN DEPRESSI ON. AS AT LEAST 15,000 CUBI C YARDS OF CONTAM NATED SO L WOULD BE LEFT

I N PLACE UNTREATED, LONG TERM CAP NMAI NTENANCE, | NSTI TUTI ONAL CONTRCLS, AND S| TE ( GROUNDWATER)
MONI TORI NG WOULD BE REQUI RED FOR THI S ALTERNATI VE TO REVAI N PROTECTI VE.  TH' S ALTERNATI VE WLL
NOT MEET THE GROUNDWATER ARARS. CAPPING IS NOT A FULLY PERVANENT ALTERNATIVE AND | T WOULD NOT
REDUCE TOXICI TY, MOBILITY, OR VOLUME THROUGH TREATMENT. THE CAPI TAL, ANNUAL CPERATI ON AND

MAI NTENANCE (C&V), AND PRESENT WORTH COSTS FOR TH S ALTERNATI VE ARE $78, 000, $138, 000, AND

$216, 000, RESPECTI VELY, BASED ON 30 YEARS.

ALTERNATI VE 3--1N-SI TU FLUSH NG EXCAVATI ON, FI XATI ON, AND ON- SI TE DI SPCSAL

ALTERNATI VE 3 COMVBI NES THE I N-SI TU FLUSH NG OF SO LS CONTAI Nl NG ELEVATED CONCENTRATI ONS CF
HEXAVALENT CHROM UM W TH THE EXCAVATI ON AND CHEM CAL FI XATI ON OF ARSENI C- CONTAINING SO L. THE
IN-SITU SO L FLUSH NG WOULD BE PERFORVED | N CONJUNCTI ON W TH GROUNDWATER EXTRACTI ON AND
TREATMENT. THE EXI STI NG ASPHALT AND CONCRETE PAVEMENT WOULD BE REMOVED | N THE RETORT/ WOCD
PRESERVI NG AREA AND I N THE VICINITY OF THE NORTHERN PAVED DEPRESSI ON.  FLUSH NG BASI NS WOULD BE
CONSTRUCTED I N EACH OF THESE TWD AREAS. WATER WOULD BE PONDED | N THE FLUSHI NG BASI NS TO

I NFI LTRATE THROUGH THE SO L. AN EFFECTI VE GROUNDWATER EXTRACTI ON SYSTEM WOULD BE | NSTALLED
DOMGRADI ENT CF THE FLUSHI NG BASI NS TO CAPTURE THE ELUTRI ATE. THE EXTRACTED GROUNDWATER WOULD BE
TREATED TO MEET GROUNDWATER CLEANUP STANDARDS BEFCORE REAPPLI CATI ON TO THE FLUSHI NG BASI NS.
SUBSEQUENT TO ACHI EVI NG THE TARGET CLEANUP GOAL FOR HEXAVALENT CHROM UM CONTAM NATED SO LS, THE
FLUSH NG BASI NS WOULD CONTI NUE | N OPERATI ON SOLELY AS A MEANS COF DI SCHARG NG TREATED
GROUNDWATER

BECAUSE OF ARSENIC S LOW LEACHABI LITY, SO L FLUSH NG IS NOT EXPECTED TO HAVE A SI GNI FI CANT

M TI GATI NG EFFECT ON ARSENI C- CONTAM NATED SO L. HOWEVER, THE MOST SCLUBLE FRACTI ONS OF ARSEN C
COVPOUNDS WOULD LEACH DURI NG THE | NI TI AL STAGES OF SO L FLUSH NG AND THE CONCENTRATI ON COF
ARSENI C WOULD DECREASE THEREAFTER.  CLEANUP OF ARSEN G- CONTAM NATED SO L WOULD BE PERFCRMVED BY
EXCAVATI ON AND ON- SI TE, ABOVEGROUND CHEM CAL FI XATI ON. THE TREATED SO L COULD BE USED AS
BACKFI LL AT THE SITE. (CHEM CAL FI XATION | S DI SCUSSED AS A SEPARATE REMEDI AL ALTERNATI VE UNDER
ALTERNATI VE 4 BELOW)



THE I N-SI TU FLUSH NG WOULD | NVOLVE APPROXI MATELY 8, 000 CUBI C YARDS OF SO LS CONTAI NI NG ELEVATED
CONCENTRATI ONS OF HEXAVALENT CHROM UM THE EXCAVATI ON, FI XATI ON, AND ON- SI TE DI SPCSAL WOULD

I NVOLVE APPROXI MATELY 9, 000 CUBI C YARDS CF PRI MARI LY SURFACE SO LS CONTAM NATED W TH ARSENI C.
THE TI ME TO ACH EVE CLEANUP WOULD BE APPROXI MATELY 5 YEARS.

TREATABI LI TY STUDI ES USING SI TE SO LS WOULD BE PERFORMED BEFORE REMEDI AL DESIGN. TH' S

ALTERNATI VE, | F | MPLEMENTED, WOULD MEET ARARS AND REDUCE THE POTENTI AL EXCESS CANCER RISK TO 1 X
(10-6) LEVEL. [INSTITUTI ONAL CONTROLS WOULD BE PUT I N PLACE TO ENSURE THAT FUTURE LAND USE
PRACTI CES ARE COVPATI BLE WTH THE FI XED-SO L MASS. THE RI SK POSED BY THE SI TE WOULD BE
REASSESSED AT 5- YEAR | NTERVALS AFTER CLEANUP TO CONFI RM THAT THI S REMEDY CONTI NUES TO PROTECT
PUBLI C HEALTH AND THE ENVI RONMENT. THE CAPI TAL, ANNUAL O%M AND PRESENT WORTH COSTS ARE

$1, 232, 000, $21, 000, AND $1, 323, 000; RESPECTI VELY, BASED ON 5 YEARS OF OPERATI ON TO ACH EVE
CLEANUP. ANNUAL C&M COSTS PERTAI NI NG TO GROUNDWATER MONI TORI NG ARE NOT | NCLUDED IN TH' S
ALTERNATI VE, AS THEY ARE ALREADY | NCLUDED I N THE COSTS FOR GROUNDWATER REMEDI AL ALTERNATI VES.

ALTERNATI VE 4- - EXCAVATI ON, FI XATI ON, AND ON-SI TE DI SPOSAL

TH' S ALTERNATI VE | N\VOLVES THE EXCAVATI ON AND CHEM CAL FI XATI ON OF SURFACE SO L (0 TO 4 FEET)
CONTAI NI NG HEXAVALENT CHROM UM AND ARSENI C EXCEEDI NG THE 1 X (10-6) EXCESS CANCER RISK. IN
ADDI TI ON, SUBSURFACE SO LS (FROM 4 FEET BELOW SURFACE TO GROUNDWATER) ABOVE LEVELS CONSI DERED TO
BE PROTECTI VE OF GROUNDWATER WOULD BE EXCAVATED AND CHEM CALLY FI XED. THE TOTAL VOLUME OF SUCH
SO L IS ESTI MVATED AT APPROXI MATELY 15,000 CUBI C YARDS. THE TI ME TO ACH EVE CLEANUP FROM THE

BEG NNI NG OF THE REMEDI AL ACTI ON WOULD BE APPROXI MATELY 9 MONTHS.

EXCAVATI ON WOULD BE PERFORMED USI NG CONVENTI ONAL EARTHMOVI NG EQUI PMENT. THE EXCAVATED SO L WOULD
BE BLENDED W TH COMMERCI ALLY AVAI LABLE CHEM CAL STABI LI ZI NG AGENTS (SUCH AS PORTLAND CEMENT) | N
M XI NG EQUI PMENT SI M LAR TO A CONCRETE BATCHI NG PLANT. THE FI XED- SO L MATR X WOULD BE USED TO
BACKFI LL THE EXCAVATI ON. THE PURPOSE OF THE TREATMENT |S TO STABI LI ZE THE CONTAM NANTS AND
PREVENT MOBI LI ZATI ON.  THE STABI LI ZED SO L MASS WOULD ELI M NATE FUGQ TI VE DUST EM SSI ONS, PREVENT
SURFACE WATER ERCSI ON OF CONTAM NATED SO L, AND REDUCE LEACHABI LI TY OF CONTAM NANTS.

TREATABI LI TY STUDI ES USING SITE SO LS WLL BE PERFORMED DURI NG REMEDI AL DESI GN.  MEASURES SUCH
AS COVERS OF CLEAN SO L AND VECETATI ON OR A CLAY CAP WOULD BE TAKEN TO PROTECT THE SURFACE OF
THE FI XED- SO L MASS FROM PHYSI CAL DECOVPCSI TI ON. | NSTI TUTI ONAL CONTROLS WOULD BE PUT I N PLACE
TO ENSURE THAT FUTURE LAND- USE PRACTI CES ARE COWPATIBLE WTH THE FI XED-SO L MASS. TH'S
ALTERNATI VE, | F | MPLEMENTED, WOULD MEET ARARS AND REDUCE THE POTENTI AL EXCESS CANCER RISK TO 1 X
(10-6) LEVEL. THE RI SK POSED BY THE SI TE WOULD BE REASSESSED AT 5- YEAR | NTERVALS TO CONFI RM
THAT TH S REMEDY CONTI NUES TO PROTECT PUBLI C HEALTH AND THE ENVI RONMENT. THE CAPI TAL, &M AND
PRESENT WORTH COSTS FOR TH S ALTERNATI VE ARE $1, 853, 000, $0, AND $1, 853, 000, RESPECTI VELY, BASED
ON LESS THAN ONE YEAR OF OPERATI ON TO ACHI EVE CLEANUP. ANNUAL O8M COSTS PRI MARI LY FOR
GROUNDWATER MONI TORI NG ARE | NCLUDED | N THE GROUNDWATER REMEDI AL ALTERNATI VES COSTS.

7.2 GROUNDWATER REMEDI AL ALTERNATI VES
ALTERNATI VE A- - NO ACTI ON

TH S REMEDI AL ALTERNATI VE FEATURES A NO- ACTI ON RESPONSE TO GROUNDWATER CONTAI NI NG HEXAVALENT
CHROM UM AND ARSENI C.  UNDER THI' S ALTERNATI VE, THE EXI STI NG | NTERI M GROUNDWATER CLEANUP PROGRAM
WOULD BE TERM NATED, RESULTI NG I N UNCONTROLLED M GRATI ON OF THE HEXAVALENT CHROM UM AND ARSENI C
IN THE AQUIFER  THE M GRATI NG CHEM CALS, PARTI CULARLY HEXAVALENT CHROM UM COULD ULTI MATELY
REACH THE ACTI VE DOVESTI C WATER SUPPLY WELLS LOCATED HYDRAULI CALLY DOMGRADI ENT OF THE SI TE.
THE R SKS ASSOCI ATED W TH EXPCSURE TO THE CHEM CALS | N GROUNDWATER WOULD REVAI N UNCHANGED,
ALTHOUGH DECREASES | N THE CONCENTRATI ONS OF HEXAVALENT CHROM UM AND ARSENI C WOULD BE EXPECTED AT
SOME FUTURE TI ME DUE TO NATURAL ATTENUATI ON AND DI SPERSI ON. GROUNDWATER MONI TORI NG WOULD BE
REQUI RED DURI NG | MPLEMENTATI ON OF THE NO- ACTI ON RESPONSE. THI S ALTERNATI VE WOULD NOT COVPLY

W TH ARARS. THE CAPI TAL, O&M AND PRESENT WORTH COSTS FOR TH S ALTERNATI VE ARE $39, 000,
$77,000, AND $1, 223, 000, RESPECTI VELY, PRI MARILY BASED ON 30 YEARS OF GROUNDWATER MONI TORI NG

ALTERNATI VE B--1N-SI TU TREATMENT AND HYDRAULI C CONTRCL

TH' S ALTERNATI VE WOULD | NVOLVE THE | N-SI TU TREATMENT OF HEXAVALENT CHROM UM AND

ARSENI C- CONTAM NATED GROUNDWATER USI NG FERROUS | ONS GENERATED BY AN ON-SI TE, ABOVE- GROUND
FERRQUS | ON GENERATOR. THE FERRQUS | ONS WOULD BE | NTRODUCED TO THE AQUI FER, I N SOLUTION, VI A
I NJECTI ON VEELLS, | NFI LTRATI ON GALLERI ES, AND OR | NFI LTRATI ON PONDS. | NJECTI ON WELLS WOULD BE



USED I N OFF-SI TE AREAS, AND | NFI LTRATI ON PONDS WOULD BE USED ON-SITE.  THE EXI STI NG EXTRACTI ON
WELLS, AS WELL AS ADDI TI ONAL EXTRACTI ON VWELLS NEAR THE DOMNGRADI ENT EDGE OF THE PLUME, WOULD
ENHANCE THE M GRATI ON OF FERROUS | ONS THRQUGH THE AQUI FER VWH LE HYDRAULI CALLY CONTAI NI NG THE
PLUME.

CONTAM NATED GROUNDWATER WOULD BE EXTRACTED FROM THE AQUI FER VI A AN EXPANDED EXTRACTI ON SYSTEM
CONSI STI NG OF APPROXI MATELY SI X EXTRACTI ON WELLS AT A RATE OF ABOUT 250 GALLONS PER M NUTE
(GPM. THE CONTAM NATED GROUNDWATER WOULD BE TRANSFERRED BACK TO THE S| TE FOR ELECTROCHEM CAL
TREATMENT USI NG THE EXI STI NG FERROUS | ON GENERATCR.  DEPENDI NG ON THE ARSENI C CONTENT OF THE
TREATMENT SYSTEM | NFLUENT, | T MAY BE NECESSARY TO PCLI SH THE EFFLUENT USI NG ACTI VATED ALUM NA
ADSCRPTI ON. THE TREATED WATER WOULD BE TRANSFERRED TO THE 600, 000- GALLON HOLDI NG TANK WHERE
PRECI PI TATI ON AND SETTLI NG WOULD OCCUR. THE TREATMENT PROCESS WOULD GENERATE SLUDGE CONTAI NI NG
ELEVATED METAL CONCENTRATI ONS AND REQUI RI NG SPECI AL HANDLI NG AND DI SPCSAL AT AN COFF- SI TE WASTE
DI SPOSAL FACI LI TY | N ACCORDANCE W TH STATE AND FEDERAL REGULATI ONS. TREATED WATER WOULD BE DRAWN
FROM THE HOLDI NG TANK AND PUMPED TO A M XI NG TANK WHERE FERRQOUS | ONS FROM A SECOND FERROUS | ON
GENERATCR WOULD BE ADDED. THE FERROUS | ON- CONTAI NI NG SOLUTI ON WOULD BE PUMPED FROM THE M Xl NG
TANK AND DELI VERED TO THE ON-SI TE | NFI LTRATI ON PONDS AND THE OFF- SI TE | NJECTI ON VELLS.

DI SSOLVED HEXAVALENT CHROM UM AND ARSENI C WOULD BE | MOBI LI ZED I N SI TU AND ADSORBED ONTO THE

SO L MATRI X. GROUNDWATER TREATED I N SI TU WOULD BE EXTRACTED DOANSTREAM FOR ADDI TI ONAL,

ABOVE- GROUND TREATMENT USI NG FERRQUS | ONS, THEN RECYCLED THROUGH THE SYSTEM

A BENCH SCALE TEST WAS PERFORMED AT THE SI TE TO DETERM NE THE | MPACT OF FERROUS | ONS ON THE

I N-SI TU CONVERSI ON OF HEXAVALENT CHROM UM TO TRI VALENT CHROM UM THE RESULTS OF THI S TEST
DEMONSTRATED THAT | N-SI TU GROUNDWATER TREATMENT | S FEASI BLE AND SHOULD BE FURTHER EVALUATED ON A
PI LOT- SCALE LEVEL. BENCH SCALE TESTS | NDI CATE THAT THI S ALTERNATI VE MAY ACH EVE TARGET CLEANUP
GOALS ESTABLI SHED FOR GROUNDWATER. A PASSACGE OF AT LEAST THREE PORE VOLUMES OF SCLUTI QN
CORRESPONDI NG TO AT LEAST THREE YEARS OF PUMP AND TREAT, | S ESTI MATED TO BE REQUI RED TO ACH EVE
TARGET CLEANUP CONCENTRATI ONS. Pl LOT- SCALE TESTI NG WLL BE REQU RED TO CONFI RM CR REFI NE THESE
CONCLUSI ONS AND ESTI MATES.

BASED ON BENCH SCALE TESTING TH S ALTERNATI VE WLL BE ABLE TO MEET ARARS. HOWEVER, PILOT-SCALE
TESTI NG W LL ADDRESS UNCERTAINTIES I N THE ABILITY OF TH S ALTERNATI VE TO COMPLY W TH THE
GROUNDWATER ARARS AND CLEANUP STANDARDS W THI N THE ENTI RE AQUI FER

THE CAPI TAL, ANNUAL O%M AND PRESENT WORTH COSTS FOR TH S ALTERNATI VE ARE $254, 000, $245, 000
($168, 000 FOR REMEDI ATI ON AND $77, 000 FOR GROUNDWATER MONI TORI NG, AND $1, 895, 000, RESPECTI VELY.
TH S 1S BASED ON 3 YEARS OF CPERATI ON TO ACHI EVE CLEANUP, AND 30 YEARS OF OSM | NCLUDI NG
GROUNDWATER MONI TORI NG

ALTERNATI VE Cl1-- GROUNDWATER EXTRACTI QN, ELECTROCHEM CAL TREATMENT, AND ACTI VATED ALUM NA
ADSCRPTI ON

TH' S ALTERNATI VE | NVOLVES THE EXTRACTI ON OF HEXAVALENT CHROM UM AND- ARSENI G- CONTAI NI NG
GROUNDWATER, FOLLOWED BY ABOVE- GROUND ELECTROCHEM CAL TREATMENT (SI M LAR TO THAT CURRENTLY BEI NG
USED I N THE | NTERI M CLEANUP PROGRAM) TO REMOVE DI SSOLVED HEXAVALENT CHROM UM FCOLLOWED BY

ACTI VATED ALUM NA ADSCORPTI ON TO REMOVE RESI DUAL DI SSOLVED ARSENI C.  THE GROUNDWATER EXTRACTI ON
SYSTEM WOULD CONSI ST OF THE EXI STI NG | NTERI M PUMP- AND- TREAT SYSTEM SUPPLEMENTED BY ADDI Tl ONAL
EXTRACTI ON VELLS NEAR THE LEADI NG EDGE OF THE PLUME. A M NI MUM CF SI X EXTRACTI ON VEELLS PUMPI NG
AT A COMBI NED RATE OF ABOUT 250 GPM WOULD BE NEEDED. I T IS EXPECTED THAT THE REMOVAL COF AT
LEAST 5 PORE VOLUMES WOULD BE REQUI RED TO ACH EVE THE TARGET CLEANUP LEVELS FOR GROUNDWATER (50
PPB FOR HEXAVALENT CHROM UM AND 16 PPB FOR ARSENI C), CORRESPONDI NG TO A CLEANUP TI ME OF AT LEAST
5 YEARS. THE TI ME ESTI MATE FOR AQUI FER CLEANUP | S BASED ON THE ASSUMPTI ON THAT DESORPTI ON OF
HEXAVALENT CHROM UM | S UNI FORM THROUGHQUT THE TARGET ZONE. TH S ASSUMPTI ON WLL BE VERI FI ED BY
EVALUATI NG THE WATER QUALI TY DATA DURI NG FULL- SCALE CLEANUP COPERATI ONS.

EXTRACTED GROUNDWATER WOULD BE TRANSFERRED TO THE 600, 000- GALLON HOLDI NG TANK.  FERROUS | ONS
FROM THE FERRQUS | ON GENERATOR WOULD BE | NJECTED CONTI NUOQUSLY | NTO THE WATER TRANSFER PI PI NG
WHERE M XI NG WOULD OCCUR THE REDUCTI ON OF HEXAVALENT CHROM UM TO | TS TRI VALENT FORM WOULD OCCUR
IN THE PIPING AND | N THE HOLDI NG TANK. THE REDUCED CHROM UM WOULD PRECI Pl TATE QUT I N THE

HOLDI NG TANK. THE ELECTROCHEM CAL PROCESS SHOULD BE CAPABLE OF REDUCI NG ARSENI C CONCENTRATI ONS.
| F REQUI RED, TREATED EFFLUENT WOULD BE TRANSFERRED TO THE ALUM NA- ADSCRPTI ON COLUWN FOR
SECONDARY TREATMENT TO REMOVE RESI DUAL ARSENI C.  ONCE TREATED, THE EFFLUENT WOULD BE DI SCHARGED
TO ONE OR MORE PERCCLATI ON PONDS FOR | NFI LTRATI ON AND EVAPCRATI ON. SUBSURFACE | NJECTI ON VELLS



COULD BE USED AS A COVPLEMENTARY OPTI ON FOR DI SCONTI NUCUS OR | NTERM TTENT DI SCHARCGE. THE
TREATMENT PROCESS WOULD GENERATE SLUDGE CONTAI NI NG ELEVATED METAL CONCENTRATI ONS AND REQUI RI NG
SPECI AL HANDLI NG AND DI SPCSAL AT AN OFF- SI TE WASTE DI SPCSAL FACI LI TY | N ACCORDANCE W TH STATE
AND FEDERAL REGULATI ONS.

TH S ALTERNATI VE WLL MEET ALL ARARS FOR THE ACTI ON. I NSTI TUTI ONAL CONTROLS TO PREVENT ACCESS
TO THE CONTAM NATED AQUI FER WOULD BE NECESSARY WHI LE THE ACTION | S BEI NG | MPLEMENTED. THE AREA
OF ATTAI NMENT OF CLEANUP STANDARDS IS THE ENTI RE AQUI FER

THE CAPI TAL, ANNUAL O%M AND PRESENT WORTH COSTS FOR TH S ALTERNATI VE ARE $177, 000, $224, 000
($147,000 FOR REMEDI ATI ON AND $77, 000 FOR GROUNDWATER MONI TORI NG, AND $1, 997, 000, RESPECTI VELY,
BASED ON 5 YEARS OF OPERATI ON TO ACHI EVE CLEANUP AND 30 YEARS CF O&M | NCLUDI NG GROUNDWATER

MONI TORI NG

ALTERNATI VE C2-- GROUNDWATER EXTRACTI QN, CHEM CAL REDUCTI ON PRECI PI TATI ON, AND ACTI VATED ALUM NA
ADSCRPTI ON

TH' S ALTERNATI VE WOULD | NVOLVE ALL OF THE PROCESS STEPS | NCLUDED | N ALTERNATI VE C1 EXCEPT THAT
ELECTROCHEM CAL TREATMENT WOULD BE REPLACED W TH CHEM CAL REDUCTI ON PRECI Pl TATI ON.  DURI NG THE
CHEM CAL REDUCTI OV PRECI PI TATI ON PROCESS, A REDUCI NG AGENT WOULD BE ADDED TO THE EXTRACTED
GROUNDWATER TO TRANSFCRM HEXAVALENT CHROM UM I NTO | TS NONTOXI C TRI VALENT FORM  THE REDUCTI ON
PROCESS WOULD TAKE PLACE UNDER H GHLY ACI DI C CONDI TIONS.  THE EFFLUENT FROM THE REDUCI NG PROCESS
WOULD BE TRANSFERRED TO THE 600, 000- GALLON HOLDI NG TANK AND G VEN SUFFI CI ENT Tl ME FOR

PRECI PI TATI ON OF TR VALENT CHROM UM THE EFFLUENT WOULD BE TRANSFERRED TO THE

ALUM NA- ADSORPTI ON COLUWN TO REMOVE RESI DUAL ARSENI C. ALL OTHER ASPECTS, | NCLUDI NG CLEANUP
GOALS, TI ME FRAME FOR COVPLETI ON, AND EFFLUENT AND RES|I DUALS MANAGEMENT, WOULD REMAI N THE SAME
AS THOSE UNDER ALTERNATI VE C1.

TH S ALTERNATI VE WLL MEET ALL ARARS FOR THE ACTI ON. I NSTI TUTI ONAL CONTROLS TO PREVENT ACCESS
TO THE CONTAM NATED AQUI FER WOULD BE NECESSARY WHI LE THE ACTION | S BEI NG | MPLEMENTED. THE AREA
OF ATTAI NMENT OF CLEANUP STANDARDS IS THE ENTI RE AQUI FER

THE CAPI TAL, ANNUAL O%M AND PRESENT WORTH COSTS FOR TH S ALTERNATI VE ARE $369, 000, $396, 000
($319, 000 FOR REMEDI ATI ON AND $77, 000 FOR GROUNDWATER MONI TORI NG, AND $2, 934, 000, RESPECTI VELY.
TH S 1S BASED ON 5 YEARS OF CPERATI ON TO ACHI EVE CLEANUP AND 30 YEARS OF O8M | NCLUDI NG
GROUNDWATER MONI TORI NG

#SCAA
8.0 SUMVARY COF COVPARATI VE ANALYSI S OF ALTERNATI VES

AN EVALUATI ON AND COVMPARI SON OF THE ALTERNATI VES ARE PRESENTED IN TH S SECTION. THE COVPARI SON
I'S BASED ON THE NI NE KEY CRI TERI A REQUI RED UNDER THE NATI ONAL CONTI NGENCY PLAN AND CERCLA

SECTI ON 121 FOR USE | N EVALUATI ON OF REMEDI AL ALTERNATI VES BY EPA. THE NINE CRI TERI A ARE AS
FOLLOWE:

. OVERALL PROTECTI ON CF HUVAN HEALTH AND THE ENVI RONVENT

. COWVPLI ANCE W TH ARARS ( SEE TABLE 8-1 FOR ARARS AND TBCS EVALUATED)
. LONG- TERM EFFECTI VENESS AND PERVANENCE

. REDUCTION CF TOXICI TY, MOBILITY, OR VOLUVE THROUGH TREATMENT

. SHORT- TERM EFFECTI VENESS

. | MPLEMENTABI LI TY

. CosT

. STATE ACCEPTANCE

. COVMUNI TY ACCEPTANCE

8.1 ALTERNATI VE COMPARI SON FOR SO LS

TABLE 8-2 PRESENTS A COVPARI SON OF REMEDI AL ALTERNATI VES FOR SO LS TREATMENT.

8.2 ALTERNATI VE COVPARI SON FOR GROUNDWATER

TABLE 8-3 PRESENTS A COVPARI SON OF REMEDI AL ALTERNATI VES FOR GROUNDWATER TREATMENT.  NOTE THAT,
EXCEPT FOR COST, THE EVALUATI ONS OF ALTERNATI VES C1 AND C2 ARE | DENTI CAL.



8.3 REMEDY SELECTI ON RATI ONALE

A COWPARI SON OF ALTERNATI VES BY THE NI NE SELECTI ON CRI TERI A AND RATI ONALE FOR SI TE- REMEDY
SELECTI ON ARE DI SCUSSED IN TH'S SECTION. THE CRITERI A USED | N SELECTI NG EACH REMEDY ARE
SUMVARI ZED I N TABLE 8- 4.

8.3.1 SOL
ALTERNATI VES ASSESSED

NO ACTI ON ( NO ACTI ON)
CAPPI NG ( CAPPI NG)

I N-SI TU FLUSHI NG, EXCAVATI ON, FI XATI ON, AND ON-SI TE DI SPCSAL ( FLUSHI NG
EXCAVATI ON, FI XATI ON, AND ON-SI TE DI SPCSAL ( Fl XATI ON)

PwnPE

CRI TERI A ASSESSMENT

OVERALL PROTECTI ON COF HUVAN HEALTH AND THE ENVI RONMENT -- NO ACTI ON WOULD NOT BE PROTECTI VE OF
HUVAN HEALTH OR THE ENVI RONMVENT; CONTI NUED RELEASES OF SI TE CONTAM NANTS | NTO THE ENVI RONVENT
WOULD OCCCUR.  CAPPI NG WOULD PREVENT DI RECT CONTACT AND | NHALATI ON AND REDUCE SURFACE WATER
RUNCFF RI SK; BUT | T WOULD ONLY BE PARTI ALLY PROTECTI VE OF GROUNDWATER AND WOULD LEAVE
GROUNDWATER AND SO L CONTAM NATI ON ON-SITE.  FLUSH NG MAY NOT BE TOTALLY PROTECTI VE OF
GROUNDWATER, AS SITE CONDI TIONS MAY LIMT THE FEASIBI LI TY OF TH'S ALTERNATI VE.  FI XATI ON WOULD
BE PROTECTI VE OF HUVAN HEALTH AND THE ENVI RONVENT.

COVPLI ANCE W TH ARARS -- NO ACTI ON WOULD NOT' COWPLY W TH FEDERAL AND STATE ARARS. CAPPI NG COF
SO LS WOULD NOT ADDRESS GROUNDWATER PROTECTI ON ARARS.  FLUSHI NG MAY NOT ACHI EVE FULL COVPLI ANCE
W TH GROUNDWATER ARARS. FI XATI ON WOULD ACH EVE FULL COWPLI ANCE W TH THE ARARS.

LONG TERM EFFECTI VENESS AND PERVANENCE -- NO ACTI ON WOULD NOT OFFER ANY LONG TERM EFFECTI VENESS.
CAPPI NG COULD REVAI N EFFECTI VE FOR PREVENTI NG SURFACE EXPOSURE AS LONG AS THE CAP VERE

MAI NTAI NED.  CAPPI NG WOULD NOT PROVI DE LONG TERM PROTECTI ON OF CROUNDWATER.  LONG TERM

EFFECTI VENESS FOR FLUSHI NG IS UNCERTAIN, AS | T MAY NOT BE FULLY EFFECTI VE FOR GROUNDWATER
PROTECTI ON.  LONG TERM EFFECTI VENESS FOR FI XATI ON WOULD BE DEPENDENT ON THE LONG TERM

MAI NTENANCE AND MONI TORI NG OF THE FI XED-SO L MASS AND LI NER SYSTEM USED TO CONTROL LEACHATE. |IF
| MPLEMENTED PRCPERLY AND | NSTI TUTI ONAL CONTRCOLS ARE MAI NTAI NED, FI XATI ON | S EXPECTED TO PROVI DE
LONG TERM EFFECTI VENESS.

REDUCTI ON OF TOXICI TY, MOBILITY, OR VOLUVE (TMV) THROUGH TREATMENT -- NO ACTI ON WOULD NOT
ACHI EVE A TW REDUCTI ON.  CAPPI NG WOULD REDUCE SURFACE MOBI LI TY BUT VERY LI TTLE GROUNDWATER
MOBI LI TY. FLUSH NG WOULD REDUCE TOXI CI TY AND MOBI LI TY BUT WOULD | NCREASE VOLUME OF TREATED
SO L. FI XATI ON WOULD REDUCE MOBI LI TY THROUGH TREATMENT AND CONTAI NMVENT.  NO REDUCTION I N
TOXI G TY WOULD OCCUR AND VOLUVE OF SO L WOULD | NCREASE DUE TO THE ADDI TI ON OF FI XI NG AGENTS.

SHORT- TERM EFFECTI VENESS -- ALL ALTERNATI VES COULD BE | MPLEMENTED TO BE PROTECTI VE OF WORKERS
AND THE COVWUNI TY DURI NG REMEDI AL ACTI ON.  CAPPI NG WOULD POSE THE LEAST R SK DURI NG
| MPLEMENTATI ON, AS M NI MAL AMOUNTS OF CONTAM NANTS WOULD BE HANDLED.

| MPLEMENTABI LI TY -- ALL ALTERNATI VES ARE | MPLEMENTABLE, AND EQUI PMENT AND SERVI CES ARE READI LY
AVAI LABLE.

COST -- NO ACTION WOULD COST $1.223 MLLION, PRIMARILY FCR GROUNDWATER MONI TORI NG CAPPI NG WOULD
COST $216, 000; FLUSH NG WOULD COST $1. 323 M LLI O\, AND FI XATI ON WOULD COST $1.853 M LLION
( PRESENT WORTH COSTS) .

STATE ACCEPTANCE -- NO ACTI ON AND CAPPI NG WOULD NOT BE ACCEPTABLE TO THE STATE. FLUSH NG WOULD
NOT BE ACCEPTABLE UNTIL | TS EFFECTI VENESS | S PROVEN FOR THE SITE.  FI XATI ON WOULD BE THE MOST
ACCEPTABLE ALTERNATI VE.

COVMMUNI TY ACCEPTANCE -- NO ACTI ON AND CAPPI NG WOULD NOT BE ACCEPTABLE TO THE COMMUNI TY.
FLUSH NG WOULD NOT BE ACCEPTABLE UNTIL I TS EFFECTI VENESS | S PROVEN FCR THE SI TE.  FI XATI ON WOULD
BE THE MOST ACCEPTABLE ALTERNATI VE.



REMEDY SELECTI ON RATI ONALE

EPA HAS SELECTED EXCAVATI ON, FI XATION, AND ON-SI TE DI SPCSAL AS THE REMEDY FOR SO LS. TH' S
ALTERNATI VE BEST PROTECTS HUVAN HEALTH AND THE ENVI RONMVENT AND IS THE ONLY ALTERNATI VE THAT
COWPLI ES WTH ALL ARARS. EVEN THROUGH I T IS MORE COSTLY THAN FLUSHI NG FI XATION | S MORE
EFFECTI VE AND | S MORE ACCEPTABLE TO THE STATE AND THE COVMUNI TY BECAUSE SO L FLUSHI NG IS
COVPLETELY UNPROVEN AT TH'S SI TE AND SI TE CONDI TIONS MAY LIMT I TS FEASI BI LI TY.

8.3.2 GROUNDWATER
ALTERNATI VES ASSESSED

A NO ACTION (NO ACTI ON)

B. |NSITU CHEM CAL TREATMENT, AND HYDRAULI C CONTRCL (I N-SI TU TREATMVENT)

Cl. GROUNDWATER EXTRACTI ON, ELECTROCHEM CAL TREATMENT, AND ACTI VATED ALUM NA ADSCRPTI ON
( ELECTROCHEM CAL TREATMENT)

C2. GROUNDWATER EXTRACTI ON, CHEM CAL REDUCTI ON/ PRECI PI TATI ON, AND ACTI VATED ALUM NA
ADSCRPTI ON ( CHEM CAL REDUCTI ON)

CRI TERI A ASSESSMENT

OVERALL PROTECTI ON COF HUVAN HEALTH AND THE ENVI RONMENT -- NO ACTI ON WOULD NOT BE PROTECTI VE OF
HUVAN HEALTH CR THE ENVI RONMENT. | N-SI TU TREATMENT MAY NOT BE TOTALLY PROTECTI VE OF HUVAN
HEALTH, AS I NSUFFI Cl ENT DATA EXI ST TO DEMONSTRATE THE EFFECTI VENESS OF TH S TECHNOLOGY. BOTH
ELECTROCHEM CAL TREATMENT AND CHEM CAL REDUCTI ON WOULD BE PROTECTI VE OF HUVAN HEALTH AND THE
ENVI RONVENT AND WOULD CONTAI N THE PLUME.

COVPLI ANCE W TH ARARS -- NO ACTI ON WOULD NOT' COWPLY W TH ARARS. | N-SI TU TREATMENT MAY NOT FULLY
COVPLY W TH GROUNDWATER ARARS. BOTH ELECTROCHEM CAL TREATMENT AND CHEM CAL REDUCTI ON COULD BE
| MPLEMENTED TO COVPLY W TH ARARS.

LONG TERM EFFECTI VENESS AND PERFCRVANCE -- NO ACTI ON WOULD NOT BE EFFECTIVE | N THE LONG TERM
LONG TERM EFFECTI VENESS FOR | N-SI TU TREATMENT | S UNCERTAIN, AS TH S TECHNOLOGY | S STILL IN
EXPERI MENTAL PHASES. BOTH ELECTROCHEM CAL TREATMENT AND CHEM CAL REDUCTI ON WOULD PROVI DE
LONG TERM EFFECTI VENESS AND PERFORVANCE THROUGH EXTRACTI ON, REMOVAL, DESTRUCTI ON OF

CONTAM NANTS, AND LONG TERM CONTAI NVENT OF RESI DUALS.

REDUCTION OF TOXICI TY, MOBILITY, OR VOLUME THROUGH TREATMENT -- NO ACTI ON WOULD NOT RESULT IN A
REDUCTI ON I N TW THROUGH TREATMENT. REDUCTION I N TW WOULD OCCUR BY ANY OF THE OTHER THREE
ALTERNATI VES: | N-SI TU TREATMENT, ELECTROCHEM CAL TREATMENT, COR CHEM CAL REDUCTI ON.

SHORT- TERM EFFECTI VENESS -- ALL ACTI ON ALTERNATI VES COULD BE | MPLEMENTED TO BE PROTECTI VE OF
WORKERS AND THE COVMUNI TY DURI NG | MPLEMENTATI ON.

| MPLEMENTABI LI TY -- ALL ACTI ON ALTERNATI VES ARE | MPLEMENTABLE. HOWEVER, FOR | N-SI TU TREATMENT,
A PILOT TEST TO DEMONSTRATE APPLI CABI LI TY TO Sl TE- SPECI FI C CONDI TI ONS AND EFFECTI VENESS CF
REMEDY W LL BE REQU RED BEFORE FULL- SCALE | MPLEMENTATI ON.

COST -- NO ACTI ON WOULD COST $1.223 MLLION, PRI MARILY FOR GROUNDWATER MONI TORING I N-SI TU
TREATMENT WOULD BE THE LEAST EXPENSI VE OF ALL TREATMENT ALTERNATI VES ($1.895 M LLIQN).
ELECTROCHEM CAL TREATMENT WOULD COST $1.997 M LLION.  CHEM CAL REDUCTI ON WOULD BE THE MOST
COSTLY ALTERNATI VE, $2.934 M LLION (ALL COSTS REPORTED AS PRESENT WORTH) .

STATE ACCEPTANCE -- NO ACTI ON WOULD NOT BE ACCEPTABLE TO THE STATE. | N-SI TU TREATMENT WOULD NOT
BE ACCEPTABLE UNTI L EFFECTI VENESS OF TECHNOLOGY |'S PROVEN FOR TH S SITE. BOTH ELECTROCHEM CAL
TREATMENT AND CHEM CAL REDUCTI ON WOULD BE ACCEPTABLE TO THE STATE.

COVMUNI TY ACCEPTANCE -- NO ACTI ON WOULD NOT BE ACCEPTABLE TO THE COWUNI TY. I N- SI TU TREATMENT
WOULD NOT BE ACCEPTABLE UNTI L EFFECTI VENESS OF TECHNOLOGY IS PROVEN FOR TH'S SITE. BOTH
ELECTROCHEM CAL TREATMENT AND CHEM CAL REDUCTI ON WOULD BE ACCEPTABLE TO THE COWLUN TY.



REMEDY SELECTI ON RATI ONALE

EPA HAS SELECTED ELECTROCHEM CAL TREATMENT AS THE REMEDY FOR GROUNDWATER BECAUSE I T IS MORE
PROTECTI VE AND EFFECTI VE THAN NO ACTION CR I N-SI TU TREATVENT AND AS PROTECTI VE AND EFFECTI VE AS
CHEM CAL REDUCTI ON. HOWEVER, ELECTROCHEM CAL TREATMENT | S LESS COSTLY THAN CHEM CAL REDUCTI ON.

#SR
9.0 SELECTED REMEDI ES

THE FOLLOW NG TEXT PRESENTS THE SELECTED REMEDI ES FOR CONTAM NATED SO L AND GROUNDWATER.  BOTH
REMEDI ES W LL BE PERFORMED TO ADDRESS ElI THER 1 X (10-6) OR GREATER CANCER RI SK LEVEL, GREATER
THAN A HAZARD | NDEX OF 1 FOR NONCARCI NOGENI C RI SKS OR BACKGROUND ( NONDETECT) LEVELS WHERE

ACHI EVABLE.

9.1 REMEDY FOR CONTAM NATED SO LS
REMEDY DESCRI PTI ON

FOR CONTAM NATED SO LS, EPA PLANS TO EXCAVATE THE SO L, FIX IT WTH A CEMENT- BASED COVPOUND, AND
MAI NTAIN THE M XTURE ON-SI TE TO PREVENT FUTURE EXPOSURE OR MOVEMENT. FCR TH S REMEDY TO BE

| MPLEMENTED, SURFACE SO L (0 TO 4 FEET) CONTAI NI NG HEXAVALENT CHROM UM AND ARSENI C AT 4 PPM AND
2 PPM RESPECTI VELY, MJST BE EXCAVATED AND FI XED. SUBSURFACE SO L (4 FEET TO GROUNDWATER) W TH
LEACHATE CONCENTRATI ONS ABOVE 5 PPB FOR CHROM UM AND ARSENI C, RESPECTI VELY, WOULD ALSO BE
EXCAVATED AND FI XED. FI XED SO L EXCEEDI NG CCR TI TLE 22 TTLC STLC AND TI TLE 23, CHAPTER 15

CRI TERI A WOULD BE PLACED IN LINED CELLS. FIXED SO L MEETI NG TTLC STLC AND TI TLE 23 CRI TER A
WOULD BE PLACED BACK ONTO THE SI TE.

EXCAVATI ON W LL BE PERFORVED USI NG CONVENTI ONAL EARTHMOVI NG EQUI PMENT. THE EXCAVATED SO L WLL
BE BLENDED W TH COMMERCI ALLY AVAI LABLE CHEM CAL STABI LI ZI NG AGENTS (SUCH AS PORTLAND CEMENT) | N
M XI NG EQUI PMENT SI M LAR TO A CONCRETE BATCHI NG PLANT. THE AGENTS AND THE M X RATIO WLL BE
BASED ON TREATABI LI TY STUDI ES PERFORMED USI NG SI TE SO LS. THE FI XED-SO L MATRI X WLL BE USED TO
BACKFI LL THE EXCAVATION. A LI NER BELOW THE FI XED SO L WOULD BE REQUI RED FOR SO LS CONTAI NI NG
ARSENI C GREATER THAN 500 PPM CHROM UM GREATER THAN 500 PPM AND COPPER GREATER THAN 2, 500 PPM
(CALIFORNIA TITLE 22 TTLC CRITERIA). A LINER WOULD ALSO BE REQUI RED | F LEACHABLE ARSENI C AND
CHROM UM EXCEED 5 PPM AND CCOPPER 25 PPM ( CALI FORNI A TI TLE 22 STLC CRITERIA). CCOLLECTI QN

HANDLI NG AND DI SPCSAL OF LEACHATE AND LONG TERM MONI TORI NG ARE REQUI RED TO COVPLY W TH STATE
AND FEDERAL REGULATI ONS. DEED RESTRI CTI ONS ARE REQUI RED FOR ALL AREAS WHERE TREATED WASTE HAS
BEEN DEPCSI TED.

I T I'S ESTI MATED THAT APPROXI MATELY 15,000 CUBI C YARDS OF CONTAM NATED SO L WLL BE FI XED W TH
TH S REMEDY. REMEDI AL OBJECTI VES ARE ESTI MATED TO BE ACH EVED | N APPROXI MATELY 9 MONTHS, |F
REMEDI AL ACTI ONS ARE DONE CONTI NUOUSLY.  CAPI TAL AND PRESENT- WORTH COSTS HAVE BEEN ESTI MATED AT
$1, 853, 000 (JANUARY 1991 DOLLARS; SEE PAGES 7-1 AND 7-4). ANNUAL OPERATI ON AND MAI NTENANCE
COSTS, PRIMARI LY FOR GROUNDWATER MONI TCRI NG FOR THE ENTI RE ON-SI TE AND OFF- SI TE AREAS NOT

DI RECTLY RELATED W TH FI XATI ON, ARE | NCLUDED | N THE REMEDY FOR CONTAM NATED GROUNDVWATER

( SECTI ON 9. 2).

REMEDY SELECTI ON RATI ONALE

THE SELECTED REMEDY SATI SFI ES THE TWO THRESHOLD CRI TERI A ( OVERALL PROTECTI ON OF HUVAN HEALTH AND
THE ENVI RONMVENT AND COWPLI ANCE W TH ARARS), PROVI DES THE BEST BALANCE OF THE FI VE BALANCI NG

CRI TERI A (LONG TERM EFFECTI VENESS AND PERVANENCE; REDUCTION IN TOXICI TY, MOBILITY, OR VOLUME
THROUGH TREATMENT; SHORT- TERM EFFECTI VENESS; | MPLEMENTABI LI TY; AND COST). TH' S ALTERNATI VE USES
PERVANENT SCLUTI ONS AND AN ALTERNATI VE TECHNOLOGY OR RESOURCE RECOVERY TO THE MAXI MUM EXTENT
PRACTI CABLE. TH S ALTERNATI VE, COWPARED W TH THE OTHER REMEDI AL ALTERNATI VES, PROVI DES THE MOST
OVERALL PROTECTI ON, MOST FULLY COWVPLI ES W TH ARARS, AND HAS THE BEST LONG TERM EFFECTI VENESS.

I T ALSO PERVANENTLY REDUCES THE MOBI LI TY COF THE CONTAM NANT. EVEN THOUGH TH' S ALTERNATI VE | S
ASSCCI ATED W TH THE HI GHEST COST, I T IS COST- EFFECTI VE, AS I T PROVIDES THE H GHEST LEVEL OF
EFFECTI VENESS FOR A REASONABLE COST. THE SELECTED REMEDY ALSO HAS THE STRONGEST STATE AND
COVMUNI TY ACCEPTANCE.

THE OBJECTI VES OF THE REMEDY FOR CONTAM NATED SO LS ARE TO PREVENT SURFACE- WATER RUNCFF CF
CONTAM NATED SURFACE SO LS, TO PREVENT Al R EM SSI ONS OF CONTAM NATED DUSTS, AND TO PREVENT



CONTAM NANTS FROM LEACH NG | NTO THE GROUNDWATER, WHI CH I S A DRI NKI NG WATER AQUI FER AT TH S SI TE.
BASED ON | NFCRVATI ON OBTAI NED DURI NG THE REMEDI AL | NVESTI GATI ON AND ON A CAREFUL ANALYSI S OF ALL
REMEDI AL ALTERNATI VES, EPA AND THE STATE OF CALI FORNI A BELI EVE THAT THE SELECTED REMEDY W LL
ACHI EVE THESE GOALS THROUGH PRCPER | MPLEMENTATI ON AND MONI TORI NG OF THE ACTION.  THE SELECTED
SO L REMEDY WLL BE COUPLED W TH GROUNDWATER EXTRACTI ON AND TREATMENT. THE REMOVAL AND
TREATMENT OF CONTAM NATED SO LS MAY SI GNI FI CANTLY REDUCE THE TI ME REQUI RED FOR EXTRACTI ON AND
TREATMENT OF GROUNDWATER CONTAM NATED W TH | NORGANI C COMPQUNDS.  THE PO NT OF COVPLI ANCE W LL BE
ALL SITE SO LS FROM THE SURFACE TO THE WATER TABLE THAT CONTAI N CONTAM NATI ON ABOVE THE CLEANUP
STANDARDS.

PERI ODI C GROUNDWATER, SURFACE WATER RUNCFF, AND Al R QUALI TY MONI TORI NG AND SAMPLI NG OF LEACHATE
WLL BE REQU RED TO DETERM NE THE EFFECTI VENESS OF THI S REMEDY AND TO VERI FY ACH EVEMENT COF
CLEANUP LEVELS. LONG TERM CPERATI ON AND MAI NTENANCE (O&M ACTI VI TI ES FOR THE TREATED SO L MASS,
I NSTI TUTI ONAL AND ENG NEERI NG CONTRCLS, AND THEI R COST ESTI MATES W LL ALSO BE REQUI RED FOR A
PERI OD OF 30 YEARS. SUCH REQUI REMENTS AND A SPECI FI C MONI TORI NG PROGRAM W LL BE DEFI NED MORE
PRECI SELY DURI NG THE REMEDI AL DESI GN REMEDI AL ACTI ON (RDY RA) PHASE.

OVERALL PROTECTI ON OF HUVAN HEALTH AND THE ENVI RONMENT WAS THE MOST | MPORTANT CRITERION I N
SELECTI NG THE SO L REMEDY. THE SELECTED REMEDY WAS THE ONLY ALTERNATI VE WHI CH SATI SFI ED TH S
THRESHOLD CRI TERI ON.

ARARS

THE SELECTED REMEDY WLL COWPLY W TH ARARS. HEALTH BASED ARARS PERTAI NI NG TO SO L CONTAM NATED
W TH | NORGANI C COVPOUNDS ARE NOT AVAI LABLE FOR THE SITE. THE SO L CONTAM NATI ON W LL THEREFCRE
BE REDUCED TO THE HEALTH BASED STANDARDS DI SCUSSED | N SECTI ON 4.0 THAT ELI M NATE THREATS TO
PUBLI C HEALTH AND THE ENVI RONMENT THROUGH SURFACE WATER, GROUNDWATER, AND Al R

SURFACE SO L (0 TO 4 FEET) WLL BE EXCAVATED TO 1 X (10-6) EXCESS CANCER RI SK LEVEL (4 PPM FOR
HEXAVALENT CHROM UM AND 2 PPM FOR ARSENI C). SUBSURFACE SO L (FROM 4 FEET BELOW SURFACE TO
GROUNDWATER) W LL BE EXCAVATED TO LEVELS THAT W LL MEET CALI FORNI A REG ONAL WATER QUALI TY
CONTROL BQOARD DESI GNATED LEVEL METHODOLOGY LEACHABILITY LIMTS (5 PPB FOR CHROM UM AND ARSEN C) .
THE SO LS WLL BE TREATED TO REDUCE LEACHABI LI TY TO LEVELS THAT REMAI N PROTECTI VE OF THE
GROUNDWATER RESQURCE.

TREATED SO LS WLL BE PLACED AS NECESSARY | N TREATMENT CELLS DESI GNED TO MEET FEDERAL AND STATE
LAND DI SPCSAL REQUI REMENTS. THE TREATMENT TECHNOLOGY USED W LL REDUCE LEACHABI LI TY OF

CONTAM NANTS TO BELOW THE RCRA LAND DI SPOSAL REQUI REMENTS. ONCE TREATED, THE SO L WLL NO
LONGER BE A HAZARDOUS WASTE AS LONG AS LEACHABI LI TY OF THE FI XED SO L MEETS THE TREATMENT
STANDARDS.

9.2 REMEDY FOR CONTAM NATED GROUNDWATER
REMEDY DESCRI PTI ON

FOR CONTAM NATED GROUNDWATER, EPA HAS SELECTED THE REMEDY | NVOLVI NG EXTRACTI QN, ELECTROCHEM CAL
TREATMENT, ACTI VATED ALUM NA ADSORPTI ON, AND DI SCHARCE. GROUNDWATER W LL BE TREATED TO ACHI EVE
EPA CLEANUP STANDARDS BEFORE REUSE COR DI SCHARGE FROM THE SI TE. EPA PLANS TO USE AN
ELECTROCHEM CAL TREATMENT PROCESS, SIM LAR TO THAT CURRENTLY USED AT THE SI TE FOR GROUNDWATER
TREATMENT TO REMOVE DI SSOLVED HEXAVALENT CHROM UM FOLLOWED BY ACTI VATED ALUM NA ADSCRPTI ON TO
REMOVE RESI DUAL DI SSOLVED ARSEN C.

EXTRACTED GROUNDWATER WOULD BE TRANSFERRED TO A HOLDI NG TANK.  FERRQUS | ONS FROM THE FERRQOUS | ON
GENERATOR WOULD BE | NJECTED CONTI NUOUSLY | NTO THE WATER TRANSFER PI PI NG WHERE M XI NG WOULD
OCCUR.  THE REDUCTI ON OF HEXAVALENT CHROM UM TO I TS TRI VALENT FORM WOULD OCCUR IN THE PI PI NG AND
IN THE HOLDI NG TANK. THE REDUCED CHROM UM WOULD PRECI PI TATE QUT I N THE HOLDI NG TANK. THE
EFFLUENT FROM THE ELECTROCHEM CAL TREATMENT PROCESS WOULD THEN BE TRANSFERRED TO AN

ALUM NA- ADSORPTI ON COLUWN FOR SECONDARY TREATMENT TO REMOVE RESI DUAL ARSEN C.

GROUNDWATER TREATED TO HEALTH BASED STANDARDS W LL BE DI SPOSED OF THROUGH ONE CR BOTH OF THE
FOLLOW NG MEANS: (1) | NFI LTRATI ON AND EVAPCORATI ON AT ONE OR MORE PERCOLATI ON PONDS, AND (2)
UNDERGRCQUND | NJECTI ON THROUGH SUBSURFACE | NJECTI ON VEELLS. THE TREATMENT PROCESS W LL GENERATE
SLUDGE CONTAI NI NG ELEVATED METAL CONCENTRATI ONS THAT WLL BE DI SPCSED OF AT AN CFF- SI TE WASTE



DI SPOSAL FACI LI TY | N ACCORDANCE W TH STATE AND FEDERAL REGULATI ONS. DI SPOSAL DETAI LS WLL BE
DEFI NED FURTHER DURI NG THE RD PHASE, AND EPA WLL WORK CLOSELY WTH ALL APPRCPRI ATE STATE AND
LOCAL ACENCIES ON TH' S | SSUE BEFORE DI SPCSAL | S CARRI ED QUT DURI NG RA.

TH S GROUNDWATER ALTERNATI VE W LL REDUCE CONTAM NANTS TO THE CLEANUP STANDARDS LI STED I N TABLE
4-1. CHROM UM I N GROUNDWATER WLL BE CLEANED UP TO 50 PPB, WH CH IS THE CALI FORNIA MCL, AND
ARSENI C | N GROUNDWATER W LL BE CLEANED UP TO 16 PPB, CORRESPONDI NG TO A HAZARD | NDEX COF LESS
THAN 1. BOTH OF THESE CONCENTRATI ON LEVELS CORRESPOND TO THOSE THAT W LL REDUCE THE HAZARD

I NDEX TO LESS THAN 1. PO NT OF COWPLI ANCE FOR THE REMEDY WLL BE THE ENTI RE AQU FER BELOW THE
SI TE AND DOMGRADI ENT, AS DEFI NED BY THE ARSENI C AND CHROM UM PLUMES.  CONTI NUED DEFI NI TI ON OF
THE PLUVE EXTENT AND COVPLI ANCE W TH THE GROUNDWATER STANDARDS W LL BE DEMONSTRATED THROUGH A
NETWORK OF MONI TORI NG VEELLS.  THE REMEDY WLL TREAT ALL CONTAM NANTS TO THEI R TREATMENT
STANDARDS.

GROUNDWATER EXTRACTI ON AND TREATMENT |'S ESTI MATED TO BE AT A RATE OF APPROXI MATELY 250 GALLONS
PER M NUTE, CORRESPONDI NG TO ABQUT 360, 000 GALLONS PER DAY. I T IS UNCERTAIN HONVLONG I T WLL
TAKE TO ACH EVE THE REMEDI AL CBJECTI VES, HOWEVER, | S ESTI MATED TO TAKE AT LEAST 5 YEARS. CAPI TAL
COSTS HAVE BEEN APPROXI MATED AT $177,000. ANNUAL OPERATI ON AND MAI NTENANCE COSTS ARE ESTI MATED
AT $224,000 ($147,000 FOR REMEDI ATI ON AND $77, 000 FOR GROUNDWATER MONI TORING . THE PRESENT
WORTH OF TH S REMEDY | S ESTI MATED AT $1, 997, 000, BASED ON A DI SCOUNT RATE OF 5 PERCENT AND

PERI OD OF CPERATI ON OF 5 YEARS AND GROUNDWATER MONI TORI NG FOR 30 YEARS. ALL COSTS REPORTED ARE
I'N JANUARY 1991 DOLLARS.

AT THE TI ME OF DEVELOPMENT OF THI S RCD, THE EXI STI NG GROUNDWATER TREATMENT PLANT DCES NOT HAVE
THE ACTI VATED ALUM NA- ADSCRPTI ON COLUWN, HAS NOT RUN IN A CONTI NUQUS MODE, HAS NOT BEEN TESTED
AT DESI GN CAPACI TY, AND THE EFFECTI VENESS OF THE FACILITY IN REMOVAL OF METALS HAS NOT BEEN
FULLY DEMONSTRATED. EPA WLL ALLOWV ONE YEAR FROM | NI TI ATI ON OF REMEDI AL DESI GN TO MODI FY THE
FACI LI TY AND TREATMENT SCHEME TO ACHI EVE THE STANDARDS PRESENTED I N TABLE 4-1. FACLITY
PERFORVANCE REQUI REMENTS W LL BE SPECI FIED I N THE SCOPE OF WORK.

REMEDY SELECTI ON RATI ONALE

THE SELECTED REMEDY PROVI DES THE BEST BALANCE OF THE TWD THRESHOLD CRI TERI A AND THE Fl VE
BALANCI NG CRITERIA.  TH' S ALTERNATI VE USES PERVANENT SOLUTI ONS AND ALTERNATI VE TECHNOLOG ES TO
THE MAXI MUM EXTENT PRACTI CABLE. THE I N-SI TU CHEM CAL TREATMENT ALTERNATI VE IS NOT CONSI DERED TO
BE FULLY PROTECTI VE AND COVPLYI NG W TH GROUNDWATER ARARS BECAUSE OF THE UNCERTAI NTY ASSOCI ATED
WTH I TS LONG TERM EFFECTI VENESS. THE REMAI NI NG TWD GROUNDWATER EXTRACTI ON AND TREATMENT
ALTERNATI VES ARE VERY SIM LAR IN ALL EVALUATI ON CRI TERI A, EXCEPT FOR COST. THE SELECTED REMEDY
I'S MORE COST- EFFECTI VE THAN THE ALTERNATI VE | NVOLVI NG CHEM CAL REDUCTI ON.  THE SELECTED
ALTERNATI VE PROVI DES THE BEST LONG TERM AND SHORT- TERM EFFECTI VENESS; PERVANENTLY AND

SI GNI FI CANTLY REDUCES THE TOXICI TY, MOBILITY, AND VOLUVE OF HAZARDOUS SUBSTANCES THROUGH
TREATMENT; AND CAN BE | MPLEMENTED AT THE SI TE AT SUBSTANTI ALLY LOWER COST THAN THE TREATMENT
ALTERNATI VE | NVOLVI NG CHEM CAL REDUCTI ON PRECI PI TATION. THE SELECTED REMEDY EMPLOYS TREATMENT
AS A PRI NCI PAL ELEMENT THAT SI GNI FI CANTLY AND PERVANENTLY REDUCES TOXI G TY, MOBILITY, OR VOLUMVE
OF THE HAZARDQOUS SUBSTANCES. | T IS PROTECTI VE COF PUBLI C HEALTH AND THE ENVI RONMENT, COWPLI ES
W TH FEDERAL AND STATE ARARS, AND | S COST- EFFECTI VE.

THE OBJECTI VE OF TH S REMEDI AL ALTERNATI VE | S TO RESTORE GROUNDWATER TO I TS BENEFI CI AL USE, AS A
DRI NKI NG WATER SOURCE FOR THI'S SITE AND VIC NI TY. BASED ON | NFORVATI ON OBTAI NED DURI NG THE
REMEDI AL | NVESTI GATI ON AND ON A CAREFUL ANALYSI S OF ALL REMEDI AL ALTERNATI VES, EPA AND THE STATE
OF CALI FORNI A BELI EVE THAT THE STANDARDS REQUI RED BY THE SELECTED REMEDY WLL ACH EVE TH S
OBJECTI VE. THE SELECTED REMEDY W LL REQUI RE CONTAM NATED SO L REMOVAL AND TREATMENT TO ACH EVE
TH S OBJECTIVE IN A TI MELY MANNER. THE SELECTED REMEDY | S EXPECTED TO TAKE AT LEAST 5 YEARS TO
ACCOWPLI SH  THE SYSTEM W LL BE ADJUSTED AS WARRANTED BY THE PERFCRVANCE DATA COLLECTED DURI NG

I TS OPERATI O\

PERI CDI C GROUNDWATER MONI TORI NG W LL BE REQUI RED TO DETERM NE THE EFFECTI VENESS OF THE REMEDY
AND TO VERI FY ACH EVEMENT OF THE CLEANUP STANDARDS. LONG TERM Q&M ACTI VI TI ES, | NSTI TUTI ONAL AND
ENG NEERI NG CONTROLS, AND THEI R COSTS WLL BE REQU RED. SUCH REQUI REMENTS AND A SPECI FI C

MONI TORI NG PROGRAM W LL BE DEFI NED PRECI SELY AS THE SCOPE OF WORK |'S DEVELCPED.

ARARS



THI S ALTERNATI VE WLL COWPLY W TH FEDERAL AND STATE APPLI CABLE OR RELEVANT AND APPROPRI ATE
REQUI REMVENTS.

THE GROUNDWATER REMEDI ATI ON AND TREATMENT STANDARDS SELECTED FOR THE GROUNDWATER REMEDY ARE
PRESENTED I N TABLE 4-1. THESE STANDARDS WERE SELECTED BY THE PROCESS DESCRI BED BELOW I N
ACCORDANCE W TH SECTI ON 300. 430(E) OF THE NCP, FEDERAL MCLGS, WHERE PROMULGATED, WVERE | NI TI ALLY
SELECTED AS THE TREATMENT STANDARDS. | N THE EVENT THAT THE MCLG HAS BEEN SET AT A LEVEL OF
ZERO, THEN THE FEDERAL MCLS, WHERE PROMULGATED, OR THE 1 X (10-6) R SK OR HAZARD | NDEX COF 1 WAS
SELECTED. I N THE EVENT THAT A MORE STRI NGENT MCL HAS BEEN PROMULGATED BY THE STATE OF

CALI FORNI A, THEN THE STATE MCL WAS SELECTED AS THE TREATMENT STANDARD. THE SELECTED REMEDY W LL
ACHI EVE THE TREATMENT STANDARD I N THE ENTI RE AQUI FER BELOW THE SI TE AND VICINITY AND I N THE
EFFLUENT DI SCHARGED FROM THE TREATMENT UNIT.

FOR HEXAVALENT CHROM UM THE TREATMENT STANDARD OF 50 PPB REPRESENTS THE CALI FORNTA MCL. IT
ALSO REPRESENTS THE LEVEL AT WHI CH THE HAZARD | NDEX |'S REDUCED TO LESS THAN 1. FOR ARSENIC, THE
TREATMENT STANDARD COF 16 PPB REPRESENTS THE LEVEL AT WH CH THE HAZARD | NDEX | S REDUCED TO LESS
THAN 1. TH'S LEVEL WAS SELECTED | NSTEAD OF THE MCL AS I T (16 PPB) IS MORE PROTECTI VE. THESE
CONTAM NANTS WERE DETECTED | N GROUNDWATER AT LEVELS EXCEEDI NG THEI R TREATMENT STANDARDS.

THE TREATMENT TECHNOLOGY USED | N THE SELECTED REMEDY W LL TREAT CONTAM NATED GROUNDWATER TO
NONHAZARDQUS WASTE LEVELS, AND THE GROUNDWATER W LL NO LONGER BE SUBJECT TO REGULATI ON UNDER
SUBTI TLE C OF RCRA.

9.3 CONCLUSI ON

BOTH REMEDI ES | DENTIFIED IN TH'S ROD WLL REDUCE THE RESI DUAL R SK FOR EACH CONTAM NANT I N SO L
AND GROUNDWATER AT THE SITE TO LESS THAN 1 X (10-6) RI SK OR A HAZARD | NDEX LESS THAN 1. THE
REMEDI ES, MENTI ONED | N THE PRECEDI NG SECTI ONS, MAY NEED TO BE MODI FI ED AS A RESULT OF THE
REMEDI AL DESI GN AND CONSTRUCTI ON PROCESS. THE CHANGES MAY REFLECT ALTERATI ONS MADE DURI NG THE
REMEDI AL DESI GN PHASE AND W LL BE PERFCRVED SO THAT STANDARDS STATED I N TABLE 4-1 WLL BE MET
AND THE REMEDI ES W LL REVAI N PROTECTI VE AND EFFECTI VE.

#SD
10. 0 STATUTCRY DETERM NATI ONS

THE SELECTED REMEDI ES SATI SFY THE TWO THRESHOLD CRI TERI A AND PROVI DE THE BEST BALANCE OF THE
FI VE BALANCI NG CRI TERI A

THE SELECTED REMEDI ES ARE PROTECTI VE OF HUMAN HEALTH AND THE ENVI RONVENT AS REQUI RED BY SECTI ON
121 OF CERCLA. EXI STI NG OR POTENTI AL RI SKS FROM EXPOSURE TO SO LS AND GROUNDWATER W LL BE

ELI M NATED, REDUCED, AND CONTROLLED BY TREATI NG CONTAM NATI ON, STABI LI ZI NG CONTAM NATI ON, AND
CONTAI NI NG CONTAM NANTS.  REMEDI AL OBJECTI VES W LL REDUCE EXCESS CANCER RI SKS TO (10-6) WHEN
PCSSI BLE (| F BACKGROUND LEVELS OF CHEM CALS DO NOT EXCEED TH' S RISK LEVEL), WH CH IS WTH N THE
(10-4) TO (10-6) RISK RANGE. RI SKS FROM NONCARCI NOGENS W LL BE REDUCED TO HAZARD | NDI CES OF
LESS THAN ONE. ALL CONTAM NANTS OF CONCERN W LL BE ADDRESSED BY THE PROPOSED REMEDI ES. DURI NG
THE | MPLEMENTATI ON OF THE REMEDI ES, ENG NEERI NG CONTROLS SUCH AS DUST CONTROL MEASURES W LL BE
EMPLOYED TO ENSURE AGAI NST UNACCEPTABLE SHORT- TERM RI SKS OR CRCSS- MEDI A | MPACTS.

THE REMEDI ES SELECTED WLL COWPLY WTH ARARS. THE REMEDI ES SELECTED W LL MEET SAFE DRI NKI NG
WATER ACT MCLS AND THE CALI FORNI A DTSC APPLI ED ACTI ON LEVELS FOR DRI NKI NG WATER FOR CONTAM NANTS
OF CONCERN.

THE REMEDI ES FOR CONTAM NATED SO L WLL COVPLY WTH FEDERAL AND STATE LAND DI SPOSAL

RESTRI CTI ONS.  CONCENTRATI ONS OF CONTAM NANTS W THI N LEACHATE CGENERATED FROM THE WASTE WLL BE
HANDLED I N COWPLI ANCE WTH 40 CFR 268 AND CCR TI TLE 23, DIVISION 3, CHAPTER 15. THE TREATMENT
TECHNOLOGY USED W LL REDUCE LEACHABI LI TY OF CONTAM NANTS TO BELOW THE RCRA LAND DI SPCSAL

REQUI REMENTS. ONCE TREATED, THE SO L WLL NO LONGER BE A HAZARDOUS WASTE AS LONG AS

LEACHABI LITY OF THE FI XED SO L MEETS THE TREATMENT STANDARDS.

THE REMEDY FOR GROUNDWATER WLL COVWPLY WTH THE STATE S WELL | NSTALLATI ON REGULATI ONS, WATER
TREATMENT FACI LI TY SI TI NG AND COPERATI ON REGULATI ONS, AND WORKER PROTECTI ON REGULATI ONS.

THE DI SCHARGE OF TREATED EFFLUENT WLL COVPLY W TH ARARS AND TCBS, AS DESCRI BED MORE FULLY I N



SECTION 9. 0.

DURI NG | MPLEMENTATI ON OF THE REMEDI ES, THE SUBSTANTI VE REQUI REMENTS CF THE STAN SLAUS COUNTY Al R
POLLUTI ON CONTROL DI STRICT WLL BE MET.

THE AFOREMENTI ONED PROTECTI VENESS AND COVPLI ANCE W TH ENVI RONVENTAL REQUI REMENTS W LL BE
ACHI EVED COST EFFECTI VELY. THE ALTERNATI VES CHOSEN ARE THE COST- EFFECTI VE APPROACHES AVAI LABLE
TO ACH EVE THE NECESSARY DEGREE OF PROTECTI VENESS.

THE SELECTED REMEDI ES USE PERVANENT SOLUTI ONS AND ALTERNATI VE TECHNOLOGE ES TO THE NAXI MUM EXTENT
PCSSI BLE AND SATI SFY THE STATUTCRY PREFERENCE FOR REMEDI ES THAT EMPLOY AS A PRI NCl PAL ELEMENT
TREATMENT THAT REDUCES TOXICI TY, MOBILITY, OR VOLUME.

THE CLEANUP STANDARDS DEFINED IN TH S ROD ARE SUBJECT TO REEVALUATI ON W TH RESPECT TO
EFFECTI VENESS | N PROTECTI NG HUVAN HEALTH AND THE ENVI RONVENT AT THE 5- YEAR REVI EW PERI OD.

10. 1 CONTAM NATED SO LS

THE PROPCSED REMEDY, EXCAVATI QN, FI XATI ON AND ON- SI TE DI SPOSAL, W LL BE PROTECTI VE THROUGH
CONTAI NVENT OF THE METALS IN THE FI XED-SO L MASS. TH' S ALTERNATI VE WLL | NVOLVE TREATMENT TO
REDUCE MOBILITY. TOXICTY AND VOLUME WLL NOT BE REDUCED. SHORT- TERM EFFECTI VENESS W LL BE
MAI NTAI NED THROUGH STRI CT ENVI RONMENTAL CONTROLS.  THE ALTERNATI VE | S | MPLEMENTABLE USI NG
STANDARD EQUI PMENT AND MATERI ALS.

THE NO ACTI ON ALTERNATI VE WOULD NOT BE PROTECTI VE BECAUSE CONTAM NANTS WOULD CONTI NUE TO BE
RELEASED | NTO GROUNDWATER, SURFACE WATER RUNOFF, AND I N Al RBORNE DUST.

THE CAPPI NG ALTERNATI VE WOULD BE ONLY PARTI ALLY PROTECTI VE OF GROUNDWATER.  MOBILITY I NTO
GROUNDWATER WOULD REMAI N A CONCERN.

THE | N-SI TU FLUSHI NG ALTERNATI VE MAY BE ONLY PARTI ALLY PROTECTI VE OF GROUNDWATER, AS SITE
CONDI TIONS MAY LIMT THE FEASI BI LITY OF TH S ALTERNATI VE.

10. 2 CONTAM NATED GROUNDWATER

THE GROUNDWATER REMEDY, EXTRACTI ON FOLLOWED BY ELECTROCHEM CAL TREATMENT AND ACTI VATED ALUM NA
ADSCRPTI ON, WLL BE A PERVANENT SCLUTI ON BECAUSE THE CONTAM NANTS W LL BE DESTROYED OR REMOVED
FROM THE GROUNDWATER  THE GROUNDWATER REMEDY | S EXPECTED TO TAKE AT LEAST 5 YEARS TO ACH EVE
TREATMENT STANDARDS. SI GNI FI CANT REDUCTION IN TMV WLL OCCUR.  THE ALTERNATI VE | S | MPLEMENTABLE
USI NG READI LY AVAI LABLE EQUI PMENT AND MATERI ALS.

THE NO ACTI ON ALTERNATI VE WOULD NOT BE PROTECTI VE BECAUSE CONTAM NANTS WOULD CONTI NUE TO REMAI N
IN THE GROUNDWATER

THE I N-SI TU CHEM CAL TREATMENT ALTERNATI VE MAY BE ONLY PARTI ALLY PROTECTI VE OF HUVAN HEALTH AND
THE ENVI RONMVENT, AS | NSUFFI CI ENT DATA EXI ST TO DEMONSTRATE THE EFFECTI VENESS OF THI S TECHNCLOGY.

THE CHEM CAL REDUCTI ON PRECI Pl TATI ON ALTERNATI VE OFFERS THE SAME TMV AND RI SK REDUCTI ON BENEFI TS
AND EFFECTI VENESS AS THE SELECTED GROUNDWATER REMEDY. HOWEVER, | T IS MORE EXPENSI VE THAN THE
SELECTED REMEDY, AND THEREFORE NOT AS COST- EFFECTI VE.



#DSC
11. 0 DOCUMENTATI ON OF SI GNI FI CANT CHANGES

SUBSURFACE SO L CLEANUP STANDARDS FOR HEXAVALENT CHROM UM AND ARSENI C AT THE SI TE HAVE BEEN
REVI SED SI NCE THE | SSUANCE OF THE PROPCSED PLAN. THE REVI SED CLEANUP STANDARDS FOR EACH COF
THESE TWD CHEM CALS ARE 5 PPB | N LEACHATE FOR SUBSURFACE SO LS (4 FEET TO GROUNDWATER). THESE
STANDARDS ARE BASED ON RECOMVENDATI ONS BY THE CALI FORNI A CENTRAL VALLEY REG ONAL WATER QUALI TY
CONTROL BQOARD (CRWQXCB). ACCORDI NG TO THEI R RECOMMVENDATI ONS, THEI R JUNE 1989 UPDATED STAFF
REPORT " THE DESI GNATED LEVEL METHODOLOGY FOR WASTE CLASSI FI CATI ON AND CLEANUP LEVEL

DETERM NATI ON' WAS USED TO CALCULATE THE SOLUBLE DESI GNATED LEVELS, THUS DETERM NI NG SO L
CLEANUP LEVELS ON THE LEACHABLE CONCENTRATI ONS, ASSUM NG AN ATTENUATI ON FACTCR CF 1, DUE TO THE
PRESENCE OF HEXAVALENT CHROM UM AND ARSENI C | N THE GROUNDWATER AND THE LI M TED ATTENUATI ON COF
THE EXI STI NG ON-SI TE CONTAM NATED SO LS. THUS THE REVI SED CLEANUP STANDARDS CF 5 PPB COF
HEXAVALENT CHROM UM AND ARSENI C | N LEACHATE FOR SUBSURFACE SO LS ARE SCLUBLE DESI GNATED LEVEL
METHODOLOGY CONCENTRATI ONS, AND ARE BASED ON CRWQCB GUI DANCE ON WHETHER A WASTE PCSES A THREAT
TO BENEFI Cl AL USES OF THE GROUNDWATER



#TA
TABLE 4-1

CONTAM NANT CONCENTRATI ONS AND CLEANUP STANDARDS

CONTAM NANT BACKGROUND MAXI MM SI TE SI TE CLEANUP
LEVELS LEVELS STANDARDS
SURFACE SO LS (PPM) (PPM (PPM)
HEXAVALENT CHROM UM LT 1 30 4A
ARSENI C LT 3 140 2A
SUBSURFACE SOl LS LEACHATE ( PPB)
HEXAVALENT CHROM UM LT 1 68 5 (DLM B
ARSENI C LT 3 232 5 (DLM B
GROUNDWATER (PPB) (PPB) TREATED WATER
DI SCHARGE

LIM TS (PPB)
HEXAVALENT CHROM UM LT 10 28, 000 50

( STATE MCL)
ARSENI C LT 14 2, 350 16

(H-C = 1)

A STANDARD REPRESENTS A 1 X (10-6) EXCESS Rl SK CONCENTRATI ON.

B DLM DESI GNATED LEVEL METHODOLOGY ADCPTED BY THE CENTRAL VALLEY REG ONAL
WATER QUALI TY CONTROL BQOARD ( CVRWQCB) FOR PROTECTI ON OF GROUNDWATER

CH LT=1:. AN H LT=1 MEANS THAT NO ADVERSE HEALTH EFFECT WOULD BE
PRESENT DUE TO EXPOSURE TO THESE CONCENTRATI ONS.



